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Measures of Rheumatoid Arthritis Disease Activity
Patient (PtGA) and Provider (PrGA) Global Assessment of Disease Activity, Disease
Activity Score (DAS) and Disease Activity Score With 28-Joint Counts (DAS28),
Simplified Disease Activity Index (SDAI), Clinical Disease Activity Index (CDAI), Patient
Activity Score (PAS) and Patient Activity Score-II (PASII), Routine Assessment of Patient
Index Data (RAPID), Rheumatoid Arthritis Disease Activity Index (RADAI) and
Rheumatoid Arthritis Disease Activity Index-5 (RADAI-5), Chronic Arthritis Systemic
Index (CASI), Patient-Based Disease Activity Score With ESR (PDAS1) and Patient-Based
Disease Activity Score Without ESR (PDAS2), and Mean Overall Index for Rheumatoid
Arthritis (MOI-RA)

JACLYN K. ANDERSON,1 LANI ZIMMERMAN,2 LIRON CAPLAN,3 AND KALEB MICHAUD4

INTRODUCTION

Numerous rheumatoid arthritis (RA) disease activity mea-
surement tools are currently available for use. The psycho-
metric data related to these tools have been published over
the course of decades and across numerous journals. Con-
sequently, the majority of this information remains inac-
cessible to practicing and academic rheumatologists alike.
To facilitate the availability of this information, the Amer-
ican College of Rheumatology (ACR) RA Clinical Disease
Activity Measures Working Group performed a systematic
review and compiled the resulting data into an evidence
report, which constitutes the majority of this publication.
The following psychometric analysis is based on currently
published literature with abstract publications excluded.
More recent measurement tools with inadequately pub-
lished data, such as the Global Arthritis Score, may ulti-

mately prove to be equal or superior to those discussed in
this article. Time to complete each measure was divided
into 1) time for patient completion without assistance from
providers; 2) time for provider completion, including the
time required to score the measure; and 3) time required
for laboratory studies. Our assessment of the Disease Ac-
tivity Score, Disease Activity Score with 28-joint counts,
and Rheumatoid Arthritis Disease Activity Index updates
that of Fransen et al, who performed this exercise in 2003
(1).

All RA disease activity measurement tools discussed
herein produce a single continuous index of disease activ-
ity and were chosen based on expert panel recommenda-
tions for use in the clinical setting as well as their current
use in the research and clinical settings. Continuous com-
posite indices producing a single score have an advantage
over the interpretation of individual components of dis-
ease activity as they provide clinically meaningful and
reliable estimates of disease activity with interpretation of
multiple data points simultaneously and are more respon-
sive to change than single items (2). Continuous indices
are less susceptible to selection bias related to the report-
ing of a single measurement (3) and are also preferable for
statistical analysis in studies, with the most commonly
used composite indices able to quantify disease activity,
even in the lower ends of the scales (4). Additionally,
composite indices are recommended by many insurers and
regulators to justify escalation of RA therapy (5,6). On the
other hand, simple visual analog scales are widely used
and may be the most feasible method for disease activity
monitoring in clinical settings. Consequently, the patient
global assessment of disease activity and provider global
assessment of disease activity will be included in this
report, even though these measures may factor in irrevers-
ible damage.
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A number of measures are not included in this article for
various reasons, including lack of use and clinic feasibil-
ity; the full list of starting measures and the methods for
exclusion are covered in our parallel study. Despite inclu-
sion of a continuous score, the ACR hybrid also requires
scoring a change from a prior assessment and will not be
discussed, as it is unlikely to be useful at point of care in
a clinical setting when a patient may be seen at only a
single visit. New criteria for RA remission, endorsed
jointly by the ACR and European League Against Rheuma-
tism, were unveiled at the 2010 ACR Annual Scientific
Meeting, with formal publication pending. Unfortunately,
no publications yet exist comparing the remission cutoffs
for each measurement tool to these new criteria. It is im-
portant to recognize that for all of the disease activity
measurement tools discussed, it is possible for a patient to
meet low disease activity or remission cutoffs and still
exhibit residual active disease.

PATIENT (PTGA) AND PROVIDER (PRGA)
GLOBAL ASSESSMENT OF DISEASE ACTIVITY

Description

Purpose. The PtGA and PrGA are simple patient-com-
pleted or provider-completed visual analog scales (VAS),
respectively, measuring the overall way rheumatoid arthri-
tis (RA) affects the patient at a point in time.

Content. The PtGA includes a statement such as “Con-
sidering all of the ways your arthritis has affected you,
how do you feel your arthritis is today?” with the best
anchor and lowest score on the left side and the worst
anchor and highest score on the right side (anchors: very
well to very poor). The PrGA includes a statement such as
“What is your assessment of the patient’s current disease
activity?” with the best anchor and lowest score on the left
side and the worst anchor and highest score on the right
side (anchors: none to extremely active).

Developer/contact information. E. C. Huskisson, De-
partment of Rheumatology, St. Bartholomew’s Hospital
Medical College, Charterhouse Square, London ECIM 6BQ,
UK (1977).

Versions. The PtGA and PrGA are classically anchored,
unnumbered 10-cm horizontal lines; however, each may
be administered as vertical VAS. VAS may be anchored at
the ends or open and may have periodic tick marks at
specified intervals. Alternatively, a Likert-style VAS may
be used. A VAS consisting of 21 circles at 0.5-mm intervals
has been shown to be similar to a classic 10-cm line (7).

Number of items. The PrGA and PtGA are each com-
posed of 1 item. There are no subscales.

Populations. The VAS was initially designed to be used
in measurement of self-assessed pain in RA (8) and has
since been used extensively to evaluate overall disease
activity. VAS may be used to measure any 1-dimensional
aspect of health.

Practical Application

Method of administration. Patient self-assessment of
overall disease activity for PtGA. For PrGA, clinical assess-
ment of overall disease activity performed by the provider.

Administrative burden. None.
Respondent burden. PtGA: patient, !10 seconds. Pro-

vider, !10 seconds if using a ruler; use of a VAS consisting
of 21 circles may be 5 seconds faster than a VAS requiring
use of a ruler (7). Laboratory, not applicable. PrGA: same
as PtGA, excluding patient time to complete.

Equipment needed. A ruler may be required based on
the VAS format chosen.

Availability/cost. There is no cost to use either the PtGA
or PrGA.

Scoring. The PtGA and PrGA each range from 0–100
mm, but are often reported from 0–10 cm.

Score interpretation. The level of disease activity in-
creases with higher scores.

Method of scoring. Using a ruler, measure in mm from
the left border of the VAS to the point where the patient
marked their response on the line. VAS consisting of cir-
cles may be scored by visual inspection without use of a
ruler. There is no training required to interpret the scores.

Norms available. Proposed definitions of low disease
activity are !2.0 (scale 0–10) for the PtGA and !1.5 (scale
0–10) for the PrGA (9).

Psychometric Information

Reliability. Test–retest reliability for the PtGA based on
122 patients tested on an anchored horizontal 10-cm scale
with vertical markers every 10 mm demonstrated an inter-
class correlation coefficient (ICC) of 0.70 (10). Test–retest
reliability for the PrGA based on 166 patient encounters on
a horizontal 10-cm scale without vertical markers or an-
chors demonstrated an ICC for test–retest reliability of 0.96
(10). A study of 22 patients demonstrated a " of 0.58 and
an ICC of 0.44 for the PtGA, while the PrGA demonstrated
a " of 0.79 and an ICC of 0.48 (11). For the PtGA. a study
of 24 patients demonstrated an ICC of 0.75 (12).

Validity. Content. Both the PtGA and PrGA have his-
torically been used to measure disease in RA. The PtGA
and PrGA are both American College of Rheumatology
(ACR) core set measures for improvement in RA disease
activity. The PtGA is incorporated into many composite
indices measuring RA disease activity, including the ACR
core data set, Disease Activity Score (DAS) and Disease
Activity Score with 28-joint counts (DAS28), Clinical Dis-
ease Activity Index (CDAI), and Patient-Based Disease Ac-
tivity Score without erythrocyte sedimentation rate (ESR);
the PrGA is also incorporated into composite indices, in-
cluding the Simplified Disease Activity Index and CDAI.
Most patients evaluate their global assessment of RA dis-
ease activity higher than providers (13,14). Interpretation
of PrGA and ESR has been shown to demonstrate the least
amount of variance among providers as compared to the
remaining items in the ACR core set (13).

Concurrent. Both the PtGA and PrGA have been shown
to correlate similarly with radiographic scores as com-
pared to other ACR core set measures, with higher values
associated with poorer outcomes; however, association
with all ACR core set measures was found to be nonsig-
nificant (P " 0.26) (13). The level of agreement between
DAS scores and PrGA was 49%, and between PrGA and
ESR was only 17% (15). Significant correlation between
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initial and longitudinal analysis between PtGA and PrGA
has been shown (16).

Convergent. In clinical trials, the PtGA and PrGA have
demonstrated similar change in response to therapy
(17,18). In the measurement of pain, vertical and horizon-
tal VAS have been compared with excellent correlation
(0.99) between the 2 scales; however, scores from horizon-
tal scales tend to be slightly lower than those from vertical
scales (mean # SD 10.85 # 0.63 versus 11.05 # 0.65) (19).
Paper- and computer-based versions of the PtGA are
highly correlated (ICC 0.91) (20). In 1 study of 24 patients,
the 95% limits of agreement for the smallest detectable
difference in PtGA ranged between $41 and 32, suggesting
poor reliability as compared to multi-item measures of
physical function (12).

Construct. Duration of morning stiffness does not corre-
late with PtGA (21) and when compared to the DAS28, the
PtGA was 41% more likely to be concordant than discor-
dant (15). Education may affect patient ratings of disease
activity (14), comorbid disease increases the PtGA (14),
and support groups may decrease PtGA (22). In a study of
24 patients, the PrGA correlated with the PtGA and pain
scores (R " 0.2–0.7), with the Health Assessment Ques-
tionnaire (HAQ; R " 0.3–0.7), and with ESR (R " 0.2–0.4)
(23). In clinical trials, the PtGA and PrGA have demon-
strated a similar change in response to therapy (17,18) and
initial PrGA has been shown to correlate with the HAQ 24
months later; however, significant correlation with radio-
logic outcomes has not been demonstrated (24).

Responsiveness to change. The smallest detectable dif-
ference for the PtGA is large as compared to multi-item
measures of physical and psychological function and ra-
diologic measures (12), suggesting poor responsiveness to
change. However, PrGA and PtGA, pain scores, and the
HAQ have been shown to be more sensitive to change than
laboratory measures (23). The PrGA correlates with
changes in pain scores, morning stiffness, and ACR func-
tional score, but not with physician-derived swollen joint
counts (16). One study found that a worsening in PtGA
corresponds to a median DAS28 increase of 0.55 (16.5%)
and an improvement in PtGA corresponds to a median
DAS28 reduction of $0.82 (16.0%; P % 0.001) (25).

Critical Appraisal of Overall Value to the
Rheumatology Community

The PtGA and PrGA are both components of the ACR
core set of measures used to assess RA disease activity and
are included in many composite indices. The PtGA and
PrGA are practical for use in the clinic as little to no
training of staff or patients is required and each may be
quickly incorporated into the busy clinical setting. Use of
a VAS consisting of 21 circles may be slightly faster than a
VAS requiring use of a ruler (7) and overcomes the require-
ment to carry a ruler, which may be cumbersome. The
most important concern threatening the validity and re-
producibility of both measures is the lack of uniformity
regarding the wording of patient and provider instructions
and of anchors. As the PtGA and PrGA are overall mea-
sures of patient well-being, the effects of comorbid illness
(26) and fixed damage, in addition to current RA disease

activity, may influence the score. The PtGA may be more a
measure of quality of life than of disease activity as it is
decreased after participation in support groups (22) and is
influenced by patient education (14). Although the PtGA is
a component of many composite measures, when used
alone it lacks face validity as no provider-derived data or
laboratory parameters are included. Additionally, the
PtGA has been shown to correlate poorly with changes in
the DAS28 (15,27) and agreement between the PtGA and
PrGA is low (" " 0.17, P % 0.001), indicating that patient
perceptions of disease activity may be incongruent with
those of providers (28). The PrGA is a component of many
composite measures and by itself may encompass all that
is known by a provider about a patient’s condition, includ-
ing assessment of joint swelling and pain and interpreta-
tion of laboratory values.

DISEASE ACTIVITY SCORE (DAS) AND
DISEASE ACTIVITY SCORE WITH 28-JOINT
COUNTS (DAS28)

Description

Purpose. The DAS and DAS28 combine single mea-
sures into an overall continuous measure of rheumatoid
arthritis (RA) disease activity. While both the DAS and
DAS28 are feasible to use in RA disease activity moni-
toring, the shorter DAS28 is more feasible for regular
clinical use.

Content. The original DAS includes the number of pain-
ful joints calculated by the Ritchie Articular Index (RAI), a
44–swollen joint count (44SJC), erythrocyte sedimentation
rate (ESR), and a patient global assessment of disease ac-
tivity (PtGA) or general health (GH) on a visual analog
scale (VAS). The DAS28 includes a 28–swollen joint count
(28SJC), 28–tender joint count (28TJC), ESR, and a PtGA or
GH assessment on a VAS.

Developer/contact information. P. L. C. M. van Riel, et
al, Department of Rheumatology, University Hospital
Nijmegen, PO Box 9101, 6500 HB Nijmegen, The Nether-
lands. E-mail: P.vanriel@reuma.umcn.nl (DAS: 1990,
DAS28: 1995).

Versions. The DAS28 is analogous to the DAS; how-
ever, the DAS28 includes simplified 28-joint counts. The
DAS can be used with or without GH assessment and a
PtGA may be substituted for GH. A formula to transform
the DAS28 into DAS values is available. The DAS and
DAS28 may also be calculated using C-reactive protein
(CRP) level instead of Westergren ESR. A total of 8 ver-
sions are available.

Number of items. The DAS and DAS28 each have 4
items, or 3 when the GH assessment is omitted. There are
no subscales.

Populations. The target population is patients with RA.
It is not formally validated for other rheumatic disorders.

Practical Application

Method of administration. Clinical assessment of joint
counts and patient assessment of disease activity, com-
bined with laboratory evaluation of ESR.
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Administrative burden. Training is necessary for reli-
able assessment of joint counts.

Time to complete. Patient, !10 seconds; provider,
!5–8 minutes for DAS and 3–5 minutes for DAS28; labo-
ratory, 1 hour waiting time for ESR, waiting time for CRP
level varies by laboratory.

Equipment needed. A ruler may be required based on
the VAS format chosen. A laboratory is needed for ESR or
CRP determination. A programmed calculator or computer
is needed.

Availability/cost. The DAS and DAS28 may be used
free of charge and are available online at http://www.
das-score.nl.

Scoring. The RAI ranges from 0–78. The 44SJC ranges
from 0–44. The 28SJC and 28TJC each range from 0–28.
The GH/PtGA VAS ranges from 0–100. The ESR generally
ranges from 0–100 mm/hour. Normal CRP level varies by
laboratory and is expressed in mg/liter, with use of a CRP
test with a lower detection level of 1.0 mg/liter advised.
The ranges of the DAS and DAS28 are 0–10 and 0–9.4,
respectively.

Scores interpretation. For all DAS versions, the level of
disease activity can be interpreted as remission (DAS
%1.6), low (1.6 ! DAS % 2.4), moderate (2.4 ! DAS ! 3.7),
or high (DAS &3.7) (29). For all DAS28 versions, the level
of disease activity can be interpreted as remission (DAS28
%2.6), low (2.6 ! DAS28 % 3.2), moderate (3.2 ! DAS28 !
5.1), or high (DAS28 &5.1). Alternative cutoff values for
the DAS28 have been proposed that include a more strin-
gent remission of !2.4 (30).

A change of 1.2 (2 times the measurement error) in either
the DAS or DAS28 is considered a significant change (29).
The European League Against Rheumatism (EULAR) re-
sponse criteria classify patients as good, moderate, or non-
responders, using both the change in DAS and level of
DAS reached. Good response is defined as improvement in
DAS &1.2 and followup DAS !2.4; nonresponders have
improvement in DAS !0.6 or improvement &0.6 but !1.2
and followup DAS &3.7; all others are classified as mod-
erate responders (29).

Method of scoring. The following formulas are used: 1)
DAS-4 (4 variables) " 0.54 ' ((RAI) )0.065 ' (44SJC) )
0.33 ' ln(ESR) ) 0.0072 ' GH; 2) DAS-3 (3 variables) "
0.54 ' ((RAI) )0.065 ' (44SJC) )0.33 ' ln(ESR) )0.22;
3) DAS-4(CRP) " 0.54 ' ((RAI) ) 0.065 ' (44SJC) )
0.17 ' ln(CRP ) 1) ) 0.0072 ' GH ) 0.45; 4) DAS-
3(CRP) " 0.54 ' ((RAI) ) 0.065 ' (44SJC) ) 0.17 '
ln(CRP ) 1) ) 0.65; 5) DAS28(4) " 0.56 ' ((28TJC) )
0.28 ' ((28SJC) ) 0.70 ' ln(ESR) ) 0.014 ' GH; 6)
DAS28(3) " [0.56 ' ((28TJC) ) 0.28 ' ((28SJC) )
0.70 ' ln(ESR)] ' 1.08 )0.16; 7) DAS28-CRP(4) " 0.56 '
((28TJC) ) 0.28 ' ((28SJC) ) 0.36 ' ln(CRP ) 1) )
0.014 ' GH ) 0.96; and 8) DAS28-CRP(3) " [0.56 '
((28TJC) ) 0.28 ' ((28SJC) ) 0.36 ' ln(CRP ) 1)] '
1.10 ) 1.15.

The DAS and DAS28 are not directly comparable; how-
ever, the following formula may be used to transform
scores: DAS28 " (1.072 ' DAS) ) 0.938. There is no
training required to interpret the scores.

Norms available. Reference values are available and are
useful for the interpretation of the DAS from individual
patients (see above).

Psychometric Information

Reliability. Test–retest. Test–retest reliability for the
DAS ranges from 0.8–0.89 (29,31). Test–retest reliability
for the DAS with 3 variables was 0.89 (31). When repeated
testing 1 week apart was performed, the DAS28 demon-
strated a correlation of 0.85 and an interclass correlation
coefficient of 0.85 (P % 0.01) (32).

Reproducibility. The DAS was designed based on statis-
tical analysis of factors governing clinical judgment in
usual rheumatologic care in a cohort of early arthritis
patients (33); subsequently, principal component analysis
has found no influence of disease duration on the structure
of the DAS and DAS28 scores (34).

Validity. Content. The DAS and DAS28 include vari-
ables from the American College of Rheumatology (ACR)
core set of measures used to assess outcomes in RA. No
measures of disability or joint damage are included. Due to
inclusion of ESR, which is influenced by age, the DAS and
DAS28 may underestimate remission in the elderly (35).

Criterion. Physician judgment of disease activity level
was used as an external standard for DAS and DAS28
development (33,34). The DAS and DAS28 have been
shown to discriminate active from inactive RA disease
activity (36), with predictive abilities of 0.93 for the DAS
(37) and 0.88 for the DAS28 (38). DAS28 and DAS 28-CRP
scores have been shown to discriminate between ACR
response categories (39), with good agreement between
DAS28-CRP and EULAR response rates at 6 months (" "
0.80–0.82) (40,41). DAS28 scores also agree with Clinical
Disease Activity Index (CDAI) values (" " 0.70) (39). De-
spite nonsignificance in classification accuracy (42), the
frequency of classifying patients in DAS28 remission is
higher than for the Simplified Disease Activity Index
(SDAI), CDAI (43,44), and DAS (45), and is variable com-
pared to modified ACR criteria (46,47). Misclassification of
remission has been shown high as 11.2% when comparing
the DAS28-CRP to the DAS28 (48).

Convergent. The DAS and DAS28 are highly correlated
(R " 0.97) (34), as are DAS28 and DAS28-CRP values (R "
0.95); however, correlation between the DAS28 and
DAS28-CRP is relatively weak at lower values (48), with
DAS28-CRP scores generally lower than DAS28 scores
(40). The mean of the differences between the DAS28 ESR-
and CRP-based scores is 0.34 (95% limits of agreement
$0.58, 1.26) (40). The DAS28 has been shown to explain
9.8% of the total variance in activity restriction (49) and
significantly contributes to patient-perceived work disabil-
ity risk independently from Health Assessment Question-
naire (HAQ) scores (50); however, the DAS28 demon-
strates variable levels of correlation with HAQ scores (R "
0.32–0.68, P % 0.05), which may be related to disease
duration (39,51,52). DAS (%1.6) and DAS28 (%2.6) remis-
sion may be discordant in up to 15% of patients with 96%
of discordant pairs meeting DAS28 but not DAS remission
and 4% meeting DAS but not DAS28 remission, suggesting

RA Disease Activity Measures S17



the DAS28 may potentially overestimate remission due to
residual disease activity in joints not included in 28-joint
counts (45). Approximately 70% of patients classified as
being in remission by the DAS28 (DAS28 %2.4) have no
swollen joints, while 85% of patients classified as being in
remission by the SDAI have no swollen joints (4). The
DAS28 correlates highly with provider (R " &0.94) and to
a lesser degree with patient assessment of disease activity
(R " &0.60) (53). The DAS and DAS28 are variably corre-
lated with power Doppler ultrasound measurement of
joint inflammation (54,55).

Predictive. The DAS and DAS28 do not correlate
strongly with joint damage at a single point in time (56,57).
There is a linear correlation between the DAS28 and ra-
diographic progression (R " 0.58, P % 0.0001) (39) with
patients who spend &50% of their time in DAS28 remis-
sion having less radiographic progression than those not in
remission at least 50% of the time (4). EULAR good re-
sponders have demonstrated less radiographic progression
at up to 18 months (P " 0.0001) (58) with EULAR and ACR
response criteria, demonstrating equivalent radiographic
progression (59). A study evaluating progression of elbow
arthritis demonstrated that a cutoff of 3.15 for mean
DAS28-CRP(3) at 0–2 years of disease diagnosis predicted
elbow deterioration at 10 years (60).

Construct. Increases in the DAS and DAS28 have been
shown to correlate with worsening function as measured
by the HAQ and Short Form 36 physical functioning scale
(51,56,61). The DAS28 and DAS28-CRP have both been
shown to have similar mean changes in HAQ scores
($0.86 and $0.80 for good responders, $0.46 and $0.41
for moderate responders, and 0.05 and 0.05 for nonre-
sponders, respectively) (41).

Responsiveness to change. In a trial comparing sul-
fasalazine with a combination of methotrexate, sulfasala-
zine, and prednisolone, all composite indices were more
responsive than single ACR core set measures. The ACR
20% response criteria were more responsive; the standard-
ized response mean (SRM; mean change divided by SD of
change) of the DAS was approximately half as large (2).
The SRM for the DAS28 has been shown to be slightly
higher than that of the DAS (38).

Critical Appraisal of Overall Value to the
Rheumatology Community
Both the DAS and DAS28 have been extensively validated,
are endorsed by the ACR and EULAR for RA disease ac-
tivity measurement in clinical trials (62), and are often
considered the “gold standard” by which to measure RA
disease activity, with the majority of newer disease activ-
ity monitoring tools based on, or compared to, the DAS28.
Notably, remission classification for the DAS28 is less
conservative than for several other measurement tools,
including the DAS, SDAI, and CDAI (40,43,45). The DAS
and DAS28 were designed based on statistical analysis of
factors governing clinical judgment in usual rheumato-
logic care in a cohort of early arthritis patients (33,34) with
responsiveness of the composite measure repeatedly dem-
onstrated (59). Provider-derived measurement of RA dis-
ease activity combined with a laboratory value and a small

contribution from patient-derived data gives good face va-
lidity. Disadvantages of the DAS and DAS28 in clinical
practice are the need for a blood sample, time needed for
providers to perform joint counts, complicated mathemat-
ical calculation of the composite score, and potential con-
fusion from choosing among the multiple formulas avail-
able. Importantly, treating to a target DAS level %2.4
(DAS28 %3.6) has been shown to improve RA outcomes
(63,64). Neither the RAI nor the 28TJC and 28SJC can be
considered superior (65) and reduced and expanded joint
counts have shown similar sensitivity (66), although con-
cern remains that 28-joint counts may miss important dis-
ease activity present in uncounted joints (45). While cli-
nicians tend to give swollen joint counts more importance
when making treatment decisions (67), the DAS28 formula
weighs tender joints more heavily than swollen joints.
Additionally, ESR has been shown to contribute 15% of
the information in the DAS28 (30) and remission may be
underestimated in high ESR states. Conversely, in low ESR
states it is possible to be in DAS or DAS28 remission and
still have large numbers of swollen joints (68,69). Caution
should be employed when using the DAS28-CRP as a
substitute for the DAS28, as it produces lower scores
(40,41,48) and may underestimate the level of active dis-
ease. Limited validation of the DAS28-3 has been per-
formed; however, proposed remission values have been
shown to correlate highly with disease activity (R " 0.95,
P % 0.0001) (70), making the DAS28-3 of use when PtGA
data are lacking.

SIMPLIFIED DISEASE ACTIVITY INDEX (SDAI)

Description

Purpose. The SDAI combines single measures into an
overall continuous measure of rheumatoid arthritis (RA)
disease activity. It is feasible to use for monitoring of RA
disease activity in daily clinical practice.

Content. The SDAI includes a 28–swollen joint count
(28SJC), 28–tender joint count (28TJC), patient global as-
sessment of disease activity (PtGA) on a 10-cm visual
analog scale (VAS), provider global assessment of disease
activity (PrGA) on a 10-cm VAS, and C-reactive protein
(CRP) level in mg/dl.

Developer/contact information. Josef Smolen, MD, et al,
Department of Rheumatology, Medical University of Vi-
enna, Waehringer Guertel 18-20, A-1090 Vienna, Austria.
E-mail: Josef.smolen@wienkav.at (2003).

Versions. The SDAI is analogous to the Clinical Disease
Activity Index (CDAI); however, the SDAI includes labo-
ratory measurement of CRP level.

Number of items. The SDAI has 5 items. There are no
subscales.

Populations. The target population is patients with RA.
The SDAI is not validated for other rheumatic disorders.

Practical Application

Method of administration. Clinical assessment of joint
counts and PrGA combined with self-administered patient
assessment of disease activity.
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Administrative burden. Training is necessary for reli-
able assessment of joint counts.

Time to complete. Patient, !10 seconds; provider, !2
minutes; laboratory, waiting time for CRP level varies by
laboratory.

Equipment needed. A ruler may be required based on
the VAS format chosen. A laboratory is needed for CRP
level determination. For calculation of the SDAI, a calcu-
lator may be used; however, it is not required.

Availability/cost. The SDAI may be used free of charge;
no specialized form is needed.

Scoring. The 28SJC and 28TJC each range from 0–28.
The PtGA and PrGA each range from 0–10. Normal CRP
level varies by laboratory and is expressed in mg/dl. The
lower range of the SDAI is 0, with the upper end resting on
the upper limit of CRP level, often defined as 10 mg/dl,
leading to an upper limit of 86.

Score interpretation. The level of disease activity can
be interpreted as remission (SDAI !3.3), low (3.3 %
SDAI ! 11), moderate (11 % SDAI ! 26), or high (SDAI
&26) (30). The smallest detectable difference for the SDAI
is 8.26 (32). An SDAI change of 16 corresponds to a change
of 1.2 for the Disease Activity Score with 28-joint counts
(DAS28) and an SDAI change of 20.7 corresponds to a 0.22
change in Health Assessment Questionnaire (HAQ) score,
both indicating clinically significant change (29,71,72).

Method of scoring. The SDAI is calculated by adding
the 5 items together: SDAI " 28SJC ) 28TJC ) PrGA )
PtGA )CRP. There is no training required to interpret the
scores.

Norms available. Reference values are available, and
are useful for the interpretation of the disease activity
scores from individual patients (see above).

Psychometric Information

Reliability. Test–retest. When repeated testing 1 week
apart was performed, the SDAI demonstrated a correlation
of 0.87 and an interclass correlation coefficient of 0.88 (P %
0.01) (32). The components of the SDAI are individually
accepted as reliable in RA assessment.

Reproducibility. The SDAI was originally validated
with additional patients within the original study (71) and
later validated in multiple additional data sets (30). Repro-
ducibility of the SDAI was evaluated in a cross-sectional
inception cohort of newly diagnosed RA patients seen
every 3 months for 1 year (n " 91) and an observational
routine care cohort (n " 279) with significant correlations
at the P % 0.001 level as compared to the DAS28, CDAI,
and HAQ (30).

Validity. Content. The SDAI includes variables from
the American College of Rheumatology (ACR) core set of
measures used to assess outcomes in RA. No measures of
disability or joint damage are included. The SDAI was
evaluated using a survey of patient profiles among 21
rheumatologists that showed excellent agreement with the
physician’s ratings of the patients’ disease activity (71).

Criterion. The SDAI demonstrates linear correlation
with the DAS28 (R " 0.80–0.92, P % 0.0001) and is highly
related to patient-reported pain (R " 0.66, P % 0.001) (73).

Major improvement in the SDAI as defined by a decrease
of at least 22 at 12 months corresponds to a mean increase
of total Sharp score of 1.1, identical to Sharp score pro-
gression in good Disease Activity Score (DAS) responders.
Larsen scores confirm results of Sharp scores (71). The
SDAI is 90% sensitive and 86% specific for prediction of
clinicians’ decision to change disease-modifying antirheu-
matic drug therapy and surpasses predictive ability of the
DAS28 due to weighting of swollen joint scores (74). Ap-
proximately 85% of patients classified as being in remis-
sion by the SDAI have no swollen joints; 70% of patients
classified as being in remission by the DAS28 have no
swollen joints (4). SDAI scores are variably correlated with
joint inflammation by power Doppler ultrasound (54,55).

Convergent. Median SDAI scores (11.6, range 0.07–
46.60) are slightly higher (P % 0.001) than median CDAI
scores (10.7, range 0–42.10) and demonstrate sex differ-
ential with median SDAI scores of 12.2 (range 0.07–46.60;
P % 0.001) in women and 8.0 (range 0.10–35.20; P % 0.001)
in men (73).

Predictive. One study showed that over 3 years, patients
who spend the majority of time in SDAI remission do not
progress radiographically as compared to those who spent
!50% time in remission (4). The SDAI was sensitive in
discriminating between different ACR response categories
and HAQ change scores (P % 0.0001) (39).

Construct. From baseline to SDAI remission, HAQ score
improvement differs by degree of joint damage with !25%
of patients with moderate to severe joint damage having
%50% improvement in the HAQ as compared to patients
with little joint damage having &80% improvement in the
HAQ (75).

Responsiveness to change. As compared to the DAS28,
HAQ, and ACR 20% response criteria, the SDAI demon-
strates a fairly consistent and proportional change with
changes in the SDAI increasing slightly with time (71).
Change in the SDAI exhibits a linear relationship with
change in the HAQ (R " 0.56–0.57, P % 0.0001) and the
modified HAQ (R " 0.48, P % 0.0001) (71).

Critical Appraisal of Overall Value to the
Rheumatology Community
The SDAI was developed to simplify complicated calcu-
lations and overcome the shortcomings of the DAS. The
SDAI constitutes a simple numerical addition of individ-
ual measures on their original scale, overcoming problems
of transformations and weighting used in other composite
indices. The SDAI is endorsed by the ACR and European
League Against Rheumatism (EULAR) for RA disease ac-
tivity measurement in clinical trials and by EULAR for
patient monitoring (6,62). There is no need to use a calcu-
lator or computer for calculations. The inclusion of both
patient- and provider-derived data as well as a laboratory
marker of inflammation gives face validity to the SDAI.
The use of CRP in mg/dl, rather than erythrocyte sedimen-
tation rate, is advantageous as it does not overweigh the
laboratory variable in the final score. Pain assessment was
not included in the SDAI as it is also reflected in the
patient global estimate of disease activity. The HAQ dis-
ability index was not included in the SDAI as it is not
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routinely done in clinical practice by many providers (71).
Additionally, loss of function as measured by the HAQ or
other tools may be irreversible, with some considering
addition of a functional measure in a composite index of
disease activity confusing despite noting the importance of
functional information in patient care (4). Although sex
appears to have a small effect on the SDAI score (73),
different disease activity cutoffs for male and female pa-
tients are not established.

CLINICAL DISEASE ACTIVITY INDEX (CDAI)

Description

Purpose. The CDAI combines single measures into an
overall continuous measure of rheumatoid arthritis (RA)
disease activity. It is feasible to use the CDAI for monitor-
ing of RA disease activity in daily clinical practice, and
lack of a laboratory value may facilitate more routine eval-
uation of RA disease activity.

Content. The CDAI includes a 28–swollen joint count
(28SJC), 28–tender joint count (28TJC), patient global as-
sessment of disease activity (PtGA) on a 10-cm visual
analog scale (VAS), and provider global assessment of
disease activity (PrGA) on a 10-cm VAS.

Developer/contact information. Daniel Aletaha, MD, et
al, Department of Rheumatology, Medical University of
Vienna, Waehringer Guertel 18-20, A-1090 Vienna, Aus-
tria. E-mail: aletaha@mail.nih.gov (2005).

Versions. The CDAI is analogous to the Simplified Dis-
ease Activity Index (SDAI); however, the CDAI excludes
laboratory measurement of C-reactive protein (CRP) level.

Number of items. The CDAI has 4 items. There are no
subscales.

Populations. The target population is patients with RA.
It is not validated for other rheumatic disorders.

Practical Application

Method of administration. Clinical assessment of joint
counts and PrGA combined with self-administered patient
assessment of disease activity.

Administrative burden. Training is necessary for reli-
able assessment of joint counts.

Time to complete. Patient, !10 seconds; provider, %2
minutes; laboratory, not applicable.

Equipment needed. A ruler may be required based on
the VAS format chosen. For calculation of the CDAI, a
calculator may be used; however, it is not required.

Availability/cost. The CDAI is available free of charge;
no specialized form is needed.

Scoring. The 28SJC and 28TJC each range from 0–28.
The PtGA and PrGA each range from 0–10. The range of
the CDAI is 0–76.

Score interpretation. The level of disease activity can
be interpreted as remission (CDAI !2.8), low (2.8 %
CDAI ! 10), moderate (10 % CDAI ! 22), or high (CDAI
&22) (30), although others have reported differing cutoffs
(76). The smallest detectable difference for the CDAI is
8.05 (32).

Method of scoring. The CDAI is calculated by adding
the 4 items together: CDAI " 28SJC ) 28TJC ) PrGA )
PtGA. There is no training required to interpret the scores.

Norms available. Reference values are available, and
are useful for the interpretation of the disease activity
scores from individual patients (see above).

Psychometric Information

Reliability. Test–retest. When repeated testing 1 week
apart was performed, the CDAI demonstrated a correlation
of 0.89 and an interclass correlation coefficient of 0.89 (P %
0.01) (32). The components of the CDAI are individually
accepted as reliable in RA assessment.

Reproducibility. Reproducibility of the CDAI was eval-
uated in a cross-sectional inception cohort of RA patients
seen every 3 months for 1 year (n " 91) and observational
routine care cohorts (n " 279) with significant correlations
(P % 0.001) as compared to the Disease Activity Score with
28-joint counts (DAS28), CDAI, and Health Assessment
Questionnaire (HAQ) (30). The CDAI was sensitive in dis-
criminating between different American College of Rheu-
matology (ACR) response categories and HAQ change
scores (P % 0.0001) (39).

Validity. Content. The CDAI includes variables from
the ACR core set of measures used to assess outcomes in
RA. No measures of disability or joint damage are in-
cluded. The CDAI has been shown to correlate closely
with the SDAI, with only 5% of the variance in the SDAI
explained by CRP level (39). The CDAI is highly related to
patient-reported pain (R " 0.67, P % 0.001) (73).

Criterion. In validation studies, the CDAI showed a cor-
relation coefficient as compared to the DAS28 of 0.89 (P %
0.001) (39). CDAI scores have been shown to correlate with
ultrasound-derived swollen joint scores (R " 0.6, P %
0.006) (55).

Convergent. Median CDAI scores (10.7, range 0–42.10)
are slightly lower (P % 0.001) than median SDAI scores
(11.6, range 0.07–46.60) and demonstrate sex differential
with median CDAI scores of 11.3 (range 0.00–42.10; P %
0.001) in women and 7.1 (range 0.00–32.00; P % 0.001) in
men (73).

Predictive. CDAI scores correlate with radiographic
change as measured by Larsen scores (R " 0.59, P %
0.0001) (39).

Responsiveness to change. The CDAI demonstrates a
linear relationship with the HAQ/modified HAQ (R "
0.47–0.56, P % 0.0001) (71) and demonstrates the ability to
discriminate degrees of ACR response (39).

Critical Appraisal of Overall Value to the
Rheumatology Community

Based on the SDAI, the CDAI was developed as a simple
calculation of disease activity for use in the clinic at point
of care. The CDAI constitutes a simple numerical addition
of individual measures on their original scale, overcoming
problems of transformations and weighting used in other
composite indices. The CDAI is endorsed by the ACR and
European League Against Rheumatism (EULAR) for RA
disease activity measurement in clinical trials and by
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EULAR for patient monitoring (6,62). There is no need to
use a calculator or computer for calculations. Like the
SDAI, no functional or quality of life index was included
in the CDAI. Like the SDAI, one drawback of the CDAI is
not all physicians perform detailed joint examinations when
assessing RA disease activity. Additionally, the CDAI does
not include any laboratory measurement and therefore all
variables are easily available at point of care in the clinical
setting, which can in turn produce more consistency in tim-
ing and completeness of disease measurement. While exclu-
sion of laboratory measurements decreases face and content
validity of the composite measure, similar correlations to the
DAS28 and HAQ have been demonstrated as well as discrim-
ination between ACR response categories with and without
the addition of CRP level to the remaining variables (39).
Additionally, although acute-phase reactants correlate with
long-term outcomes in RA, they have not been shown to
contribute sufficient information in other composite scores
to change judgment of disease activity (39). Although sex
appears to have a small effect on the CDAI score (39),
different disease activity cutoffs for male and female pa-
tients are not established.

PATIENT ACTIVITY SCORE (PAS) AND
PATIENT ACTIVITY SCORE-II (PASII)

Description

Purpose. The PAS and PASII combine single measures
into an overall continuous measure of rheumatoid arthritis
(RA) disease activity. It is feasible to use the PAS/PASII for
monitoring of RA disease activity in daily clinical practice
as the lack of a laboratory value, or provider-derived data
may facilitate more routine evaluation of RA disease ac-
tivity when time constraints are considered.

Content. The PAS and PASII contain only patient-
derived data and include a patient assessment of pain on
a 10-cm visual analog scale (VAS), patient global assess-
ment of disease activity (PtGA) on a 10-cm VAS, and the
Health Assessment Questionnaire (HAQ) for the PAS or
the Health Assessment Questionnaire-II (HAQII) for the
PASII.

Developer/contact information. Frederick Wolfe, Na-
tional Data Bank for Rheumatic Diseases, Arthritis Re-
search Center Foundation, 1035 North Emporia, Suite 288,
Wichita, KS 67214. E-mail: fwolfe@arthritis-research.org
(2005).

Versions. The PAS is analogous to the PASII and Rou-
tine Assessment of Patient Index Data 3 (RAPID3); how-
ever, the PASII substitutes the HAQII for the HAQ and
RAPID3 substitutes the Multidimensional Health Assess-
ment Questionnaire (MDHAQ) for the HAQ. Spanish ver-
sions of the PAS and PASII are available.

Number of items. The PAS and PASII have 3 items
each. There are no subscales.

Populations. The target population is patients with RA.
The PAS has not been validated for other rheumatic dis-
orders. The PASII has also been used in other rheumatic
diseases, including ankylosing spondylitis, psoriatic ar-
thritis, gout, osteoarthritis, fibromyalgia, systemic lupus

erythematosus, systemic sclerosis, polymyalgia rheu-
matica, inflammatory myositis, Sjögren’s syndrome, Be-
hçet’s disease, and other inflammatory and noninflamma-
tory rheumatic diseases (77).

Practical Application

Method of administration. Patient-administered ques-
tionnaire.

Administrative burden. None.
Time to complete. PAS: patient, %3.5 minutes; pro-

vider, %1 minute; laboratory, not applicable. PASII: pa-
tient, %1.5 minutes; provider, %30 seconds; laboratory,
not applicable.

Equipment needed. A ruler may be required based on
the VAS format chosen. For calculation of the PAS and
PASII, a calculator may be used; however, it is not re-
quired.

Availability/cost. The PAS and PASII may be used free
of charge and components are available online at http://
www.arthritis-research.org/research/pas.

Scoring. The HAQ and HAQII range from 0–3. The pa-
tient assessment of pain and PtGA VAS both range from
0–10. The range of both the PAS and PASII is 0–10.

Score interpretation. For the PAS, categories of disease
activity may be interpreted as remission (PAS !1.25) and
low (PAS !1.75) (78). For the PASII, categories of disease
activity may be defined as remission (PASII !1.25) and
low (PASII !2.2) (43). Categories of self-reported disease
severity for the PAS and PASII may be defined as remis-
sion " !0.25, low " !3.7, moderate " %8.0, and high "
# 8.0. (Michaud K, et al: unpublished observations).

Method of scoring. The PAS is calculated by multiply-
ing the HAQ by 3.33 and then dividing the sum of the VAS
pain, PtGA, and HAQ by 3. For the PASII, the HAQ is
replaced by the HAQII. There is no training required to
interpret the scores.

Norms available. Specific reference values are available
(see above); however, disease activity cutoffs for the PAS
and PASII have been variably reported.

Psychometric Information

Reliability. Test–retest reliability studies have not been
done for the PAS or PASII.

Validity. Content. The PAS and PASII contain patient-
derived variables from the American College of Rheuma-
tology (ACR) core set of measures used to assess outcomes
in RA. No provider-derived data are included in the com-
posite scores.

Criterion. The " value for remission between the PASII
and Disease Activity Score with 28-joint counts (DAS28) is
0.25, for the PASII and provider global assessment of dis-
ease activity is 0.29, and for the PASII and Clinical Disease
Activity Index is 0.40 (43). The PAS has not been evalu-
ated against the Disease Activity Score (DAS), DAS28, or
ACR response criteria. An increase of 1 point in the PASII
had an odds ratio of 1.19 (95% confidence interval 1.07–
1.33) for predicting active from inactive disease indepen-
dent of specific rheumatic disease diagnosis (77).
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Concurrent. The PAS and PASII are equally associated
with the Short Form 36 (SF-36) composite scale and the
EuroQol (Kendall’s $-a " 0.59). The SF-36 physical and
mental component subscales and the Rheumatoid Arthri-
tis Disease Activity Index are more strongly associated
with the PAS/PASII as compared to the EuroQol. As com-
pared to the HAQ and HAQII, the PAS and PASII satisfac-
torily predict mortality, performing only marginally less
well (79).

Responsiveness to change. Studies to evaluate for re-
sponsiveness to change have not been done for the PAS or
PASII. Both the PAS and PASII are comprised of ACR core
set measures that have documented responsiveness to
change; however, pain scores have been shown to be rel-
atively stable over time in established RA (80).

Critical Appraisal of Overall Value to the
Rheumatology Community

The PAS and PASII are simple to use composite scores
that use patient-derived data without provider effort,
which makes the feasibility of the measure very good for
use in daily clinical care. While the PAS and PASII are
composed of the 3 patient-derived ACR core set data ele-
ments, the measures have not been compared directly to
measures such as the ACR response criteria or the DAS in
clinical trials and may not be suitable for use in that
setting. As the components of the PAS are included in the
majority of observational and clinical studies, it has been
suggested that the PAS could be used to compare data
between such studies (79). Although the HAQII is not
widely used at this time, it possesses superior psychomet-
ric properties to the MHAQ and MDHAQ, and a formula
exists to convert from the HAQII to the HAQ (81,82). Other
than the choice of HAQ version, the PAS is identical to
both the PASII and RAPID3. An advantage of the PASII as
compared to the PAS is use of the shorter HAQII, which is
therefore easier for patients to complete. Time to complete
the PASII is identical to RAPID3; however, the HAQII is
impacted less by skipped questions and has a lesser floor
effect as compared to the MDHAQ (82).

ROUTINE ASSESSMENT OF PATIENT INDEX
DATA (RAPID)

Description

Purpose. The RAPID2 and RAPID3 are brief self-admin-
istered questionnaires of disease symptoms for patients
with rheumatoid arthritis (RA). RAPID4 patient joint count
(RAPID4PTJC) adds a self-reported joint count to RAPID3.
RAPID4 provider joint count (RAPID4MDJC) and RAPID5
combine self-administered questionnaires of disease
symptoms with a provider-derived joint count or provider
global assessment of disease activity (PrGA), respectively.

Content. The RAPID scores include combinations of the
following 2–5 items of the following 6 items: the Multidi-
mensional Health Assessment Questionnaire (MDHAQ), a
pain visual analog scale (VAS), patient global assessment
of disease activity (PtGA) on a 10-cm VAS, PrGA on a

10-cm VAS, swollen joint count (SJC), and tender joint
count (TJC).

Developer/contact information. Theodore Pincus, MD,
Director of Outcomes Research, Division of Rheumatology,
Department of Medicine, New York University Hospital
for Joint Diseases, New York University Medical Center,
301 East 17th Street, Room 1608, New York, New York
10003. Email: tedpincus@gmail.com (1999).

Versions. There are 5 RAPID score versions: RAPID2
includes the PtGA and the PrGA; RAPID3 includes the
MDHAQ, a pain VAS, and the PtGA; RAPID4TJC includes
the MDHAQ, a pain VAS, PtGA, and the Rheumatoid
Arthritis Disease Activity Index (RADAI) self-reported
TJC; RAPID4MDJC includes the MDHAQ, a pain VAS,
PtGA, and provider-derived 28TJC and 26SJC (excludes
shoulders); and RAPID5 includes the MDHAQ, a pain
VAS, PtGA, PrGA, and the RADAI self-reported TJC
(83,84). A Spanish version is available.

Number of items. The RAPID scores have 2–5 items,
corresponding to the number after RAPID (i.e., RAPID3 has
3 items). There are no subscales.

Populations. The target population is patients with RA.
RAPID3 has been used in systemic lupus erythematosus,
spondylarthropathies, vasculitis, psoriatic arthritis, gout,
scleroderma, osteoarthritis, fibromyalgia, familial Mediter-
ranean fever, and Behçet’s disease (85).

Practical Application

Method of administration. For RAPID score versions
requiring a joint count, either provider joint counts or
patient self-reported RADAI joint counts may be used to
calculate RAPID scores (84).

Administrative burden. Training is necessary for reli-
able assessment of joint counts.

Time to complete. RAPID2: patient, !20 seconds; pro-
vider, %20 seconds; laboratory, not applicable (N/A).
RAPID3: patient, !1.5 minutes; provider, %30 seconds;
laboratory, N/A. RAPID4PTJC: patient, 5–10 minutes; pro-
vider, %1 minute; laboratory: N/A. RAPID4MDJC: patient,
%1.5 minutes; provider, !2 minutes; laboratory, N/A.
RAPID5: patient, 5–10 minutes if patient joint count and
%5 minutes if provider joint count; provider, %1 minute if
patient joint count and %2.5 minutes if provider joint
count; laboratory, N/A (86–88).

Equipment needed. A ruler may be required based on
the VAS format chosen. For calculation of RAPID scores a
scoring template or calculator may be used, but is not
required.

Availability/cost. The RAPID scores are all available
free of charge. The RAPID3 is available online at http://
mdhaq.org/Public/Questionnaires.aspx.

Scoring. The RADAI self-report joint count ranges from
0–48. Provider tender joint scores range from 0–28. Pro-
vider swollen joint scores range from 0–26. The MDHAQ
ranges from 0–3. Pain, PtGA, and PrGA are scored from
0–10, each on a separate 10-cm horizontal VAS, which
may be substituted for a 21-circle VAS. The range of each
of the RAPID scores is 0–10. Scores can be calculated by
hand, by calculator, or by use of a scoring template.
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Score interpretation. Recommended cutoffs for disease
activity are not available for RAPID2 scores. RAPID3,
RAPID4PTJC, RAPID4MDJC, and RAPID5 scores range
from 0–1.0 " remission, 1.1–2.0 " low, 2.1–4.0 " mod-
erate, and 4.1–10 " high (89). Alternatively, if the RAPID3
is scored on a 0–30 scale, the following cutoffs for disease
activity may be used: remission " 0–3.0, low " 3.1–6.0,
moderate " 6.1–12.0, and high " 12.1–30 (86). The small-
est detectable difference for RAPID3 is 1.48 (32).

Method of scoring. All raw scores may be converted to
a range of 0–10. The MDHAQ score (0–3) is multiplied by
3.33. Pain, PtGA, and PrGA are scored from 0–10, each on
a separate 10-cm VAS. Tender and swollen joint scores are
converted to a 0–10 scale based on simple division (i.e.,
for 28-joint count, divide by 2.8). After the component
scores are standardization to 0–10 scales, the individual
items in the desired composite are added together and
then divided by the number of items in the composite to
give an adjusted final score (i.e., RAPID3 raw score of 0–30
is divided by 3 to give the final adjusted score ranging
0–10) (84). There is no training required to interpret the
scores.

Norms available. See above.

Psychometric Information

Reliability. When repeated testing 1 week apart was
performed, RAPID3 demonstrated a correlation of 0.88 and
an interclass correlation coefficient of 0.90 (P % 0.01) (32).
Test–retest reliability has not been evaluated for the other
RAPID scores.

Validity. Content. The RAPID scores are all composed
of American College of Rheumatology (ACR) core set mea-
sures used to assess the efficacy of disease-modifying an-
tirheumatic drugs. None of the RAPID scores includes
acute-phase reactant values.

Criterion. The RAPID3, RAPID4MDJC, RAPID4PTJC,
and RAPID5 scores demonstrate Spearman’s correlation
coefficients as compared to the Disease Activity Score with
28-joint counts (DAS28) between 0.69 and 0.73, with the
RAPID4MDJC demonstrating the highest value. Spear-
man’s correlation coefficients for each of the RAPID scores
(excluding RAPID2) as compared to the Clinical Disease
Activity Index (CDAI) ranged from 0.74–0.83, with the
RAPID4MDJC again demonstrating the highest value. Cor-
relation coefficients between each of the RAPID scores
(excluding RAPID2) were between 0.98 and 0.99. An ad-
ditional study demonstrated Spearman’s correlation coef-
ficients between 0.36 and 0.61 for RAPID3 as compared to
the DAS28 and between 0.54 and 0.77 as compared to the
CDAI (86).

Concurrent. When comparing RAPID3 to ACR 20% im-
provement criteria and the DAS in a randomized con-
trolled trial, the " ranged between 0.62 and 0.64, indicat-
ing similar sensitivity in identification of active treatment
from placebo (90). In another study, " values ranged from
0.22–0.37 for CDAI versus RAPID3 and from 0.12–0.20 for
DAS28 versus CDAI, indicating a fair agreement of
RAPID3 to both of the indices (86).

Construct. Addition of TJC or SJCs and/or physician
estimate of global status does not add to the capacity of

RAPID3 to distinguish active from control treatments, and
all RAPID scores perform similarly in this function (84).

Responsiveness to change. Studies to evaluate for re-
sponsiveness to change have not been done for the RAPID
scores. Each of the RAPID scores is comprised of combi-
nations of ACR core set measures that have well-docu-
mented responsiveness to change; however, pain scores
have been shown to be relatively stable over time in estab-
lished RA (80).

Critical Appraisal of Overall Value to the
Rheumatology Community
The RAPID scores are feasible in the clinical setting and
are based on ACR criteria. The flexibility to choose which
of the RAPID scores used is advantageous. The RAPID3
score is the most frequently used and best-validated mea-
sure among the various RAPID scores. RAPID4 scores have
been presented in 2 different forms with use of TJCs or
both TJCs and SJCs and as such, standardization is lacking.
Additionally, RAPID4 and RAPID5 scores have been re-
ported in the literature using either provider- or patient-
derived joint counts ranging from 28–78 joints. This lack
of standardization makes these scores more difficult to
compare between users. Furthermore, both provider and
patient joint counts are poorly reproducible (91–93) and
patient-reported TJCs correlate only moderately with phy-
sician joint counts, with SJCs demonstrating lower levels
of correlation (94). More recently, Pincus et al have advo-
cated using the RADAI self-reported joint count (95),
which would partially eliminate issues of variability
among joint assessment. While RAPID2 scores are the eas-
iest to perform in a busy clinical setting, they also provide
the least information as compared to the other RAPID
scores. Patient-derived measures without acute-phase re-
actant values have been shown to be reliable and sensitive
(96); however, they may be influenced by patient educa-
tion level (97). While the use of the MDHAQ is shorter and
easier to administer than the original HAQ, it has a greater
floor effect and missing 1 or more items has more impact
on the score than the newer HAQ-II (81,82), which is a
component of the otherwise identical Patient Activity
Score-II. Additionally, despite concerns that patient ques-
tionnaires may reflect irreversible joint damage, RAPID
scores have demonstrated similar efficiency to joint counts
in differentiating active from inactive disease (86).

RHEUMATOID ARTHRITIS DISEASE ACTIVITY
INDEX (RADAI) AND RHEUMATOID
ARTHRITIS DISEASE ACTIVITY INDEX-5
(RADAI-5)

Description

Purpose. The RADAI and RADAI-5 are patient-assessed
measures for disease activity in rheumatoid arthritis (RA).
Both the RADAI and RADAI-5 may complement or replace
the physician’s assessment of disease activity in health
services or epidemiologic research, and may be used for
patient management.
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Content. The RADAI and RADAI-5 are both 5-item
questionnaires. The items ask about global disease activity
in the last 6 months, current disease activity with respect
to joint tenderness and swelling, arthritis pain, and dura-
tion of morning stiffness. The RADAI also includes tender
joints rated on a joint list and the RADAI-5 asks about
general health.

Developer/contact information. RADAI: Gerold Stucki,
Department of Physical Medicine and Rehabilitation, Uni-
versity Hospital Munich, Marchionistrasse 15, D-81377
Munich, Germany. E-mail: gerold.stucki@phys.med.
uin-muenchen.de (1995). RADAI-5: Burkhard F. Leeb, Karl
Landsteiner Institute for Clinical Rheumatology, Land-
strasse 18, A-2000 Stockerau, Austria. E-mail: burkhard.
leeb@stockerau.lknoe.at (2008).

Versions. The RADAI-5 is analogous to the RADAI with
replacement of joint counts by the patient’s general health
assessment and slight change of question format. The
RADAI is also available in German, French, Italian, and
Dutch. The RADAI-5 is also available in German.

Number of items. The RADAI and RADAI-5 each con-
tain 5 items. There are no subscales.

Populations. The target population is patients with RA.
The RADAI has been evaluated for use in patients with
undifferentiated peripheral inflammatory arthritis (98).
The RADAI-5 may be useful in other forms of inflamma-
tory arthritis.

Practical Application

Method of administration. Both the RADAI and RA-
DAI-5 are self-administered questionnaires designed to be
self-explanatory.

Administrative burden. None.
Time to complete. RADAI: patient, %5 minutes; pro-

vider, %30 seconds; laboratory, not applicable (N/A).
RADAI-5: patient, %1 minute; provider, %30 seconds; lab-
oratory, N/A (99).

Equipment needed. A calculator or computer may be
used to calculate the RADAI and RADAI-5.

Availability/cost. The RADAI and RADAI-5 are avail-
able free of charge.

Scoring. RADAI. Items 1–3 are scored on numerical rat-
ing scales from 0 " “not at all” to 10 " “extremely/very
severe.” Item 4 on morning stiffness is scored on an or-
dered category scale from 0 " “none,” 1 " “%30 minutes,”
2 " “30 minutes to 1 hour,” 3 " “1–2 hours,” 4 " “2–4
hours,” 5 " “&4 hours,” and 6 " “all day” and trans-
formed to a 0–10 range. Item 5, the joint list, is calculated
as the sum of 16 joints or joint groups scored from 0
indicating “no pain” to 3 indicating “severe pain,” with
the 0–48 score transformed to the 0–10 range.

RADAI-5. All items are scored on a 0–10 ordered cate-
gory scale. For items 1 and 2, 0 " “completely inactive”
and 10 " “extremely active.” For item 3, 0 " “no pain” and
10 " “unbearable pain.” For item 4, 0 " “very good”
health status and 10 " “very bad” health status. For item 5,
0 " “no stiffness” and 10 " “stiffness the whole day.”

Both the RADAI and the RADAI-5 are calculated as the
mean of the nonmissing items and range from 0–10.

Score interpretation. Both RADAI and RADAI-5 scores
of 0 mean no RA disease activity, with higher scores indi-
cating higher levels of disease activity. Within individual
patients, a change in RADAI &1.4 can be interpreted as
clinically meaningful (38,100).

Method of scoring. The RADAI can be scored with a
calculator or computer. The RADAI-5 can be scored by
hand or with a calculator. There is no training required to
interpret scores.

Norms available. A RADAI score !2.0 has been identi-
fied as low or inactive disease (nonflare) (38); however,
additional disease categories have not been established.
Disease activity categories for the RADAI-5 have been pro-
posed: 0.0–1.4 " a remission-like state, 1.6–3.0 " mild
disease activity, 3.2–5.4 " moderate disease activity, and
5.6–10.0 " high disease activity (99).

Psychometric Information

Reliability. Test–retest reliability. Test–retest correla-
tion for the RADAI performed within 1 week was high, with
an interclass correlation coefficient of 0.92 (100). Test–retest
reliability has not been proven for the RADAI-5.

Internal consistency. For the RADAI, Cronbach’s % of
0.87 and 0.91 have been reported (101,102). For the
RADAI-5, a Cronbach’s % of 0.92 has been reported. Factor
analysis by principal component analysis reveals both the
RADAI and RADAI-5 to be 1-dimensional instruments
with all items contributing significantly to the final scores
(101,103).

Validity. Content. The RADAI and RADAI-5 items
score the most apparent symptoms of RA with the excep-
tion of joint scores. No physician-derived measures of
disease activity or laboratory parameters are included in
either measurement tool.

Criterion. The RADAI is significantly correlated (P %
0.01) at low to moderate degrees with tender joint counts
(TJCs; 0.44–0.55) and swollen joint counts (SJCs; 0.39–
0.54), and variably correlated with acute-phase reactants
(101,102). The RADAI-5 is significantly correlated (P %
0.001) with TJCs (0.60) and SJCs (0.60); however, it was
not correlated significantly with erythrocyte sedimenta-
tion rate or C-reactive protein (CRP) level (103). The " for
the relationship between the RADAI-5 and the original
RADAI was excellent at 0.88, with fair agreement for the
RADAI-5 as compared to the Disease Activity Score with
28-joint counts (DAS28; 0.29), DAS28-CRP (0.34), Simpli-
fied Disease Activity Index (SDAI; 0.39), and Clinical Dis-
ease Activity Index (CDAI; 0.37) (103).

Predictive. The distribution of the RADAI is skewed
toward normal, with up to 14% of patients scoring %1,
preventing numerical improvement despite potential clin-
ical improvement. Spearman’s & demonstrated a linear
relationship between change in RADAI-5 scores compared
to change in DAS28 (0.59, P % 0.001) and change in CDAI
(0.57, P % 0.001). Low to moderate " correlations for the
relationship between change in the RADAI-5 and change
in the DAS28 (0.30) and change in the CDAI (0.54) have
been demonstrated (103).

Convergent. Spearman’s rank correlations between the
RADAI and RADAI-5 demonstrate near perfect correlation
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(0.995, P % 0.001). The RADAI is significantly correlated
(P % 0.01) to a moderate degree with the Health Assess-
ment Questionnaire (0.55–0.57) and DAS28 (0.53)
(101,102). The RADAI and RADAI-5 demonstrated corre-
lations with the provider global assessment of disease
activity (PrGA) of 0.54–0.59 and 0.60 (P % 0.01), respec-
tively, compared to a correlation of 0.72 (P % 0.01) be-
tween PrGA and DAS28 (101–103). Statistically significant
correlations between the RADAI-5 and DAS28, DAS28-
CRP, SDAI, and CDAI were also found, with Spearman’s &
ranging from 0.64–0.74 (P % 0.001) (103).

Responsiveness to change. The RADAI has been shown
to detect flare of RA with equal sensitivity to the DAS28
(predictive ability 0.88) (38) and to discriminate European
League Against Rheumatism good responders from mod-
erate and nonresponders with predictive ability of 0.78
(100). For the RADAI-5, despite significant changes for
individual patients, no significant changes were seen at
the group level between 2 assessments done within 3
months (103).

Critical Appraisal of Overall Value to the
Rheumatology Community

The RADAI and RADAI-5 are short, easy to understand,
patient-administered tools that produce a single index of
disease activity, designed for feasibility in a busy clinical
setting. The RADAI was designed to provide a continuous
score useful in clinical and epidemiologic research and is
an aggregate of selected items from the 5 categories of the
Rapid Assessment of Disease Activity in Rheumatology
(RADAR) (101). The RADAR questionnaire is not dis-
cussed in this report as it does not provide a continuous
score. The lack of physician, laboratory, and joint swelling
assessments in the RADAI and lack of specificity to RA
produced by the use of joint groups (i.e., fingers instead of
metacarpophalangeal and proximal interphalangeal joints)
detracts from the face validity of the measure. Addition-
ally the RADAI has shown lower correlation with PrGA
than DAS28 scores (102). The RADAI-5 improves upon the
original RADAI in terms of simplicity of calculation, and
the omission of joint counts makes assessment faster. Ad-
ditionally, the disease activity categories of the RADAI-5
demonstrate a more normal distribution than DAS28 and
CDAI scores (25). Despite lacking assessment of joint
counts or physician-derived components, the RADAI-5
has been shown to correlate with these measures on an
individual basis as well as with other composite measures
that contain such items (103,104). Relationships between
both the RADAI and RADAI-5 and acute-phase reactant
values have been weak or absent, diminishing the face
validity of the composite measures (101–104). The RADAI
lacks well-defined disease states, both the RADAI and
RADAI-5 have not been validated outside of white cohorts
(103), and the RADAI-5 has not been used in the research
setting with sensitivity to change and relationships to dis-
ease outcomes, such as bony erosions or prediction of
disability undocumented.

CHRONIC ARTHRITIS SYSTEMIC INDEX
(CASI)

Description

Purpose. The CASI combines single measures into an
overall continuous measure of rheumatoid arthritis (RA)
disease activity. It is feasible to use for monitoring of RA
disease activity in daily clinical practice.

Content. The CASI includes the Ritchie Articular Index
(RAI), patient assessment of pain visual analog scale
(VAS), Health Assessment Questionnaire (HAQ), and
erythrocyte sedimentation rate (ESR).

Developer/contact information. G. F. Ferraccioli, MD,
Division and Chair of Rheumatology, DPMSC, University
of Udine, 33100, Udine, Italy. E-mail: gianfranco.
ferraccioli@dpmsc.uniud.it (1993).

Versions. None.
Number of items. The CASI has 4 items. There are no

subscales.
Populations. The target population is patients with RA.

It is not validated for other rheumatic disorders.

Practical Application

Method of administration. Clinical assessment of joint
counts and drawing a blood sample for ESR combined
with self-administered patient assessments of disease ac-
tivity and pain.

Administrative burden. Training is necessary for reli-
able assessment of joint counts.

Time to complete. Patient, %3.5 minutes; provider, !3
minutes; laboratory, 1 hour waiting time for ESR.

Equipment needed. A ruler may be required based on
the VAS format chosen. A laboratory is needed for ESR
determination. For calculation of the CASI, a calculator or
computer may be used.

Availability/cost. The CASI may be used free of charge;
no specialized form is needed.

Scoring. The RAI ranges from 0–78. The HAQ ranges
from 0–3. The pain VAS ranges from 0–100. ESR generally
ranges from 0–100. The range of the CASI is 0–74.

Score interpretation. The level of disease activity can
be interpreted as CASI remission !24.65; this corresponds
to a Disease Activity Score (DAS) !3.32. Additional cate-
gories of disease activity have not been established (37).

Method of scoring. The following formula is used:
CASI " 13 ' HAQ ) 0.21 ' ESR ) 0.08 ' pain VAS )
0.07692 ' RAI. There is no training required to interpret
the scores.

Norms available. Other than remission, disease activity
categories have not been established.

Psychometric Information

Reliability. Test–retest. The test–retest reliability of the
CASI was tested after a period of 1 week with a test–retest
correlation of 0.86 (105).

Internal consistency. Cronbach’s % of 0.81 has been re-
ported (105).
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Reproducibility. The CASI was validated in a cross-sec-
tional study inclusive of additional patients seen within
the same clinic (37).

Validity. Content. The CASI includes variables from
the American College of Rheumatology core set of mea-
sures used to assess outcomes in RA.

Concurrent. One study over 6 months demonstrated a
statistically significant decrease in CASI (39.9 to 24.7; P %
0.01), while at the same time demonstrating similar de-
creases in the HAQ (1.69 to 1.01; P % 0.05), ESR (55.2 to
34; P % 0.01), RAI (21.5 to 10.9; P % 0.01), and pain VAS
(66.6 to 34.5; P % 0.01) (105). The CASI correlates with the
DAS (R " 0.545, P % 0.01) (106) and with several indices
of RA disease activity not currently in wide usage: the
Thompson Articular Index (0.56, P % 0.01), the Lansbury
Index (0.88, P % 0.01), the Stoke Index (0.44, P % 0.01),
and the Mallya and Mace Index (0.53, P % 0.01) (105).

Construct. The 4 factors composing the CASI contrib-
uted 74% of the common variance in a study of 124 pa-
tients: HAQ (39%), pain VAS (6%), ESR (8%), and RAI
(21%). The CASI demonstrates a negative correlation with
grip strength (0.44, P % 0.01) and positive correlations
with number of swollen joints (0.39, P % 0.01), morning
stiffness (0.42, P % 0.01), and the Zung Depression Inven-
tory (0.52, P % 0.01) (105).

Responsiveness to change. The CASI demonstrates sim-
ilar sensitivity and specificity for remission as compared
to the DAS (37). Over 6 months the CASI shows similar
change over time as compared to ESR (106), C-reactive
protein level, fibrinogen levels, morning stiffness, proxi-
mal interphalangeal joint synovitis score, pain levels
tested by the Present Pain Index and the McGill Pain
Questionnaire, the Performance and Activity Scale, and
the Lansbury Index (P % 0.01), while changes in the Ar-
thritis Impact Measurement Scales were nonsignificant in
this population (105).

Critical Appraisal of Overall Value to the
Rheumatology Community

The CASI was designed using factorial analysis of 29
available variables with the intent to design an RA mea-
sure of both disease activity and severity for use by prac-
ticing rheumatologists. Validation studies were mainly
performed on measures no longer in general use. The
inclusion of both patient- and provider-derived data as
well as a laboratory marker of inflammation gives face
validity to the CASI. The CASI correlates moderately with
the DAS; however, the suggested cutoff for remission cor-
responds to a DAS much higher than the currently ac-
cepted remission level of 1.6. Patient global assessment of
disease activity was not included in lieu of patient pain
assessment as they were thought to measure the same
thing, a claim supported by the high correlation between
the 2 items (0.90, P % 0.01) (37). The calculation for the
CASI requires use of a calculator or computer, which may
make the measure difficult to use at point of care. The use
of the RAI increases the time required to perform joint
counts as compared to standard joint counts as grading of
tenderness is required. Additionally, inclusion of ESR may
make point of care use difficult in clinics that do not have

laboratory values available at the time a patient is exam-
ined. The inclusion of the original HAQ increases the time
required of the patient to complete the measure as com-
pared to measures using shorter versions of the HAQ or
alternative quality of life measures, and may not add suf-
ficient additional information to justify the increase in
time spent. Further studies are needed to define and vali-
date categories of disease activity.

PATIENT-BASED DISEASE ACTIVITY SCORE
WITH ESR (PDAS1) AND PATIENT-BASED
DISEASE ACTIVITY SCORE WITHOUT ESR
(PDAS2)

Description

Purpose. The PDAS1 and PDAS2 combine single mea-
sures into an overall continuous measure of rheumatoid
arthritis (RA) disease activity. The PDAS1 and PDAS2 are
feasible to use for monitoring of RA disease activity in
daily clinical practice.

Content. The PDAS1 includes a patient-assessed 50–
tender joint count (50TJC), patient global assessment of
disease activity (PtGA), the modified Health Assessment
Questionnaire (MHAQ), and erythrocyte sedimentation
rate (ESR). The PDAS2 includes a patient-assessed 28–
swollen joint count (28SJC), PtGA, the MHAQ, and an
early morning stiffness (EMS) score.

Developer/contact information. Ernest H. Choy, MS,
ROCP, Sir Alfred Baring Garrod Clinical Trials Unit, Aca-
demic Department of Rheumatology, King’s College Lon-
don, Weston Education Centre, Cutcombe Road, London
SE5 9RJ, UK. E-mail: ernest.choy@kcl.ac.uk (2008).

Versions. The PDAS2 is similar in design to the PDAS1;
however, the PDAS1 includes laboratory measurement of
ESR, includes a patient-assessed 50TJC instead of a pa-
tient-assessed 28SJC, and excludes the EMS score.

Number of items. The PDAS1 and PDAS2 each have 4
items. There are no subscales.

Populations. The target population is patients with RA.
It is not validated for other rheumatic disorders.

Practical Application

Method of administration. Self-administered TJCs
(PDAS1) or SJCs (PDAS2) using a mannequin displaying
individual joints, patient self-assessments of disease activ-
ity, and physical function combined with laboratory eval-
uation of ESR (PDAS1) or self-administered EMS scale
(PDAS2).

Administrative burden. Training is necessary for reli-
able assessment of joint counts.

Time to complete. PDAS1: patient, 5–10 minutes (107);
provider, %1 minute; laboratory: 1 hour waiting time for
ESR. PDAS2: patient, 5–10 minutes (107); provider, %1
minute; laboratory, not applicable.

Equipment needed. A ruler may be required based on
the visual analog scale (VAS) format chosen. A laboratory
is needed for ESR determination. For calculation of the
PDAS1 and PDAS2, a calculator or computer is needed.
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Availability/cost. The PDAS1 and PDAS2 are available
free of charge.

Scoring. The 50TJC ranges from 0–50. The self-admin-
istered 28SJC ranges from 0–28. The PtGA ranges from
0–10. The MHAQ ranges from 0–3. The ESR generally
ranges from 0–100. The EMS score ranges from 0–5. The
range of the PDAS1 is 0–7.6. The range of the PDAS2 is
0–2.6.

Score interpretation. The PDAS1 and PDAS2 produce
continuous scores. Ranges for disease activity have not
been established.

Method of scoring. The following formulas are used:
PDAS1 " 0.119 ' (PtGA) )0.842 ' ln(ESR )2) )0.432 '
ln(patient 50TJC ) 2) ) 0.271 ' (MHAQ), and PDAS2 "
0.021 ' (PtGA) ) 0.483 ' (MHAQ) ) 0.033 ' (self-ad-
ministered 28SJC) ) 0.002 ' (EMS). There is no training
required to interpret the scores.

Norms available. Reference values have not been estab-
lished.

Psychometric Information

Reliability. During development of the tool, test–retest
reliability was assessed for each item within 24 hours of
initial assessment and was graded as excellent, with inter-
class correlation coefficients ranging from 0.76–0.88 for
both the PDAS1 and PDAS2 (107).

Validity. Content. The PDAS1 includes 3 of the 7, and
the PDAS2 includes 2 of the 7, American College of Rheu-
matology (ACR) core set measures used to assess outcomes
in RA. While self-assessed joint counts are not included in
the ACR core set of measures, self-assessed joint counts
have been shown to variably correlate with joint counts
performed by physicians (R " 0.41–0.78), but are not
equivalent, with patients rating joint tenderness higher
than physicians (60,61,108–110). Patient training has been
shown to improve correlation with physician counts (R "
0.94) (110). In the development study, assessor 28TJCs
demonstrated a correlation of 0.53 with the PDAS1 and a
correlation of 0.76 with the Disease Activity Score with
28-joint counts (DAS28) (107).

Criterion. The PDAS2 is less sensitive than both the
PDAS1 and DAS28 for detecting low disease activity (107).

Construct. The PDAS1 and PDAS2 showed convergent
validity with moderate correlations with other measures of
RA disease activity (PDAS1: DAS28 " 0.89, Clinical Dis-
ease Activity Index [CDAI] " 0.69, provider global assess-
ment of disease activity [PrGA] VAS " 0.68, VAS " 0.72;
PDAS2: DAS28 " 0.76, CDAI " 0.73, PrGA VAS " 0.67,
VAS pain " 0.83). Both the PDAS1 and PDAS2 demon-
strate divergent validity, with correlations between 0.23
and 0.37 for the PDAS1 and between 0.30 and 0.44 for the
PDAS2 with the Nottingham Health Profile sleep, social,
and emotion scales (107).

Responsiveness to change. The PDAS1 and PDAS2
demonstrate similar sensitivity to change as compared to
the DAS28, with a mean # SD change over 6 months of
1.00 # 1.30 for the PDAS1 and 0.73 # 1.10 for the PDAS2
versus 1.20 # 1.50 for the DAS28 (107).

Critical Appraisal of Overall Value to the
Rheumatology Community

The PDAS1 and PDAS2 were designed to provide the
information produced by the DAS28 in a simpler fashion
in order to facilitate routine use in the clinic. As not all
physicians perform detailed joint examinations when as-
sessing RA disease activity, use of patient self-adminis-
tered joint counts may be a good alternative to physician-
administered joint counts (109). The format employed by
the PDAS1 and PDAS2 may be superior to patient assess-
ment of joints in list format (94,107). The subjective nature
of self-administered TJCs included in the PDAS1 may be
easier for providers to accept than self-administered SJCs
employed by some measures such as the PDAS2. Although
simple patient training has been shown to improve quality
of self-administered joint counts (110), patient training
may impose additional burden on busy staff. Requirement
of a 50-joint count in the PDAS1 is more extensive than
most other currently used measures and may be cumber-
some for patients, while not providing a significant
amount of additional information. Additionally, lack of
provider-derived information limits face validity of the
measures. The PDAS1 requires laboratory measurement of
ESR, which while adding face validity, may not be avail-
able at point of care in the clinical setting. The PDAS2 also
uses an EMS scale, which is not used in many RA disease
activity assessment tools at this time, despite evidence
demonstrating that duration of morning stiffness has a
moderate ability to differentiate active from inactive RA
(111). Another drawback of both the PDAS1 and PDAS2 is
that the complicated calculations, including transforma-
tion of variables, require use of a calculator. While a valid
quality of life measure, and of the choices in HAQ ver-
sions, the MHAQ lacks a normal distribution, clusters at
the lower end of the scale, and may fail to show numerical
improvement in up to 25% of patients despite clinical
improvement in function (82,112–115), thus making the
composite PDAS1 and PDAS2 less responsive at the lower
end of the scale. Additionally, further studies are needed
to define and validate categories of disease activity.

MEAN OVERALL INDEX FOR RHEUMATOID
ARTHRITIS (MOI-RA)

Description

Purpose. The MOI-RA combines single measures into
an overall continuous measure of RA disease activity. It is
feasible to use the MOI-RA for monitoring of RA disease
activity in daily clinical practice.

Content. The MOI-RA includes the mean of standard-
ized values of tender and swollen joint counts (28-, 42-, or
66/68-joint counts), patient global assessment of disease
activity (PtGA) on a 10-cm visual analog scale (VAS),
patient assessment of pain on a 10-cm VAS, provider
global assessment of disease activity (PrGA) on a 10-cm
VAS, Health Assessment Questionnaire (HAQ), and eryth-
rocyte sedimentation rate (ESR; range 0–100).

Developer/contact information. Heidi Makinen, Jyvas-
kyla Central Hospital, Keskussairaalantie 19, 40620 Jyvas-
kyla, Finland (2008).
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Versions. The MOI-RA can be used with 28-, 42-, or
66/68-joint counts.

Number of items. The MOI-RA has 7 items. There are no
subscales.

Populations. The target population is patients with RA.
There are no other uses.

Practical Application

Method of administration. Clinical assessment of joint
counts and provider assessment of global disease activity,
drawing a blood sample for ESR, and patient-administered
HAQ, and pain and patient global assessment of disease
activity VAS.

Administrative burden. Training is necessary for reli-
able assessment of joint counts.

Time to complete. Patient, 5–10 minutes; provider, 3–8
minutes; laboratory, 1 hour waiting time for ESR.

Equipment needed. A ruler may be required based on
the VAS format chosen. A laboratory is needed for ESR
determination. For calculation of the MOI-RA, a calculator
or computer is needed.

Availability/cost. None.
Scoring. All components are standardized to range from

0–100. VAS for PtGA, patient assessment of pain, and
PrGA each range from 0–100. ESR values &100 are re-
placed by the value 100. HAQ values ranging from 0–3 are
multiplied by 100 (28). The range of the MOI-RA is 0–100.

Score interpretation. Higher values indicate poorer out-
comes.

Method of scoring. The mean of the standardized values
is calculated producing a range for the MOI-RA between 0
and 100, with higher values indicating poorer outcomes. If
values of 1–3 components are missing, standardized val-
ues are calculated from the available component values
and the mean of the standardized values is recorded. The
MOI-RA is most easily scored with use of a calculator.
There is no training required to interpret scores.

Norms available. Norms have not been documented for
the MOI-RA.

Psychometric Information

Reliability. Test–retest reliability has not been studied
for the aggregate measure. The components of the MOI-RA
are individually accepted as reliable in RA assessment.

Validity. Content. The MOI-RA is a composite measure
inclusive of all 7 of the American College of Rheumatology
(ACR) core set measures used to assess outcomes in RA
chosen by expert consensus to represent valid dimensions
of disease activity in RA.

Criterion. The MOI-RA was compared to ACR response
criteria with mean change in the MOI-RA from baseline to
6 months similar in patients grouped into those who did
not meet ACR 20% response criteria (ACR20), those who
met ACR20 but not ACR50 response, those with ACR50
but not ACR remission, and those who met ACR remission
criteria. The MOI-RA was also compared to the Disease
Activity Score with 28-joint counts (DAS28) with correla-
tions between 0.84 and 0.90 over a period of 6 months (28).

Construct. Changes in the MOI-RA were correlated with
changes in the DAS28, which has been shown to correlate
with disability over time (61) and contains the HAQ,
which has itself demonstrated the ability to distinguish
between placebo and treatment groups (116) with changes
over time agreeing with and augmenting clinical and lab-
oratory evidence of change (80,117,118).

Predictive. No studies on predictive validity have been
done. The MOI-RA has been shown to correlate with the
DAS28 and HAQ, which have each been shown to predict
RA-related morbidity (119,120).

Responsiveness to change. In the Finnish Rheumatoid
Arthritis Combination Therapy (FIN-RACo) study,
MOI-RA values decreased by !65% with a corresponding
decrease in the mean DAS28 of 50%. Both the MOI-RA
and DAS28 were able to significantly discriminate the 2
treatment arms of the FIN-RACo study (28).

Critical Appraisal of Overall Value to the
Rheumatology Community

The MOI-RA was developed based on data for 169 RA
patients with complete ACR core data; however, test–re-
test reliability of the composite measure has not been
established. With inclusion of all 7 of the ACR core set
measures, the MOI-RA has excellent face validity; how-
ever, it has not been widely used to this date, and as such
the MOI-RA has not been further validated in additional
RA cohorts. Disadvantages of the MOI-RA in clinical prac-
tice are the need for a blood sample, the time needed for
providers to perform joint counts, and complicated math-
ematical calculation of the composite score. Additionally,
cutoffs for categories of disease activity have not been
established.
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Summary Table for Disease Activity Measures in Rheumatoid Arthritis*

Assessment

Require
laboratory

test

Physician
joint
count

Self-
joint

count

Patient
global
VAS

Provider
global
VAS

HAQ
version

Morning
stiffness Pain

Defined
remission
criteria

DAS Provider and patient Yes Yes No Yes No N/A No No Yes
DAS28 Provider and patient Yes Yes No Yes No N/A No No Yes
SDAI Provider and patient Yes Yes No Yes Yes N/A No No Yes
CDAI Provider and patient No Yes No Yes Yes N/A No No Yes
PAS Patient No No No Yes No HAQ No Yes Yes
PASII Patient No No No Yes No HAQII No Yes Yes
RAPID2 Provider and patient No No No Yes Yes N/A No No No
RAPID3 Patient No No No Yes No MDHAQ No Yes Yes
RAPID4PTJC Patient No No Yes Yes No MDHAQ No Yes Yes
RAPID4MDJC Provider and patient No Yes No Yes No MDHAQ No Yes Yes
RAPID5 Provider and patient No No Yes Yes Yes MDHAQ No Yes Yes
RADAI Patient No No Yes Yes No N/A Yes Yes No
RADAI-5 Patient No No No Yes No N/A Yes Yes Yes
CASI Provider and patient Yes Yes No No No HAQ No Yes Yes†
MOI-RA Provider and patient Yes Yes No Yes Yes HAQ No Yes No
PDAS1 Patient Yes No Yes Yes No MHAQ No No No
PDAS2 Patient No No Yes Yes No MHAQ Yes No No
PtGA Patient No No No Yes No N/A No No Yes†
PrGA Provider No No No No Yes N/A No No Yes†

* VAS " visual analog scale; HAQ " Health Assessment Questionnaire; DAS " Disease Activity Score; N/A " not applicable; DAS28 " Disease
Activity Score with 28-joint counts; SDAI " Simplified Disease Activity Index; CDAI " Clinical Disease Activity Index; PAS " Patient Activity Score;
PASII " Patient Activity Score-II; HAQII " Health Assessment Questionnaire-II; RAPID2 " Routine Assessment of Patient Index Data with 2 measures;
RAPID3 " Routine Assessment of Patient Index Data with 3 measures; MDHAQ " Multidimensional Health Assessment Questionnaire; RAPID4PTJC "
RAPID4-patient joint count; RAPID4MDJC " RAPID4-provider joint count; RAPID5 " Routine Assessment of Patient Index Data with 5 measures;
RADAI " Rheumatoid Arthritis Disease Activity Index; RADAI-5 " Rheumatoid Arthritis Disease Activity Index-5; CASI " Chronic Arthritis Systemic
Index; MOI-RA " Mean Overall Index for Rheumatoid Arthritis; PDAS1 " Patient-Based Disease Activity Score with erythrocyte sedimentation rate
(ESR); MHAQ " Modified Health Assessment Questionnaire; PDAS2 " Patient-Based Disease Activity Score without ESR; PtGA " patient global
assessment of disease activity; PrGA " provider global assessment of disease activity.
† While remission criteria for CASI, PtGA, and PrGA have been proposed, additional levels of disease activity are not defined.
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Measures of Adult Shoulder Function
Disabilities of the Arm, Shoulder, and Hand Questionnaire (DASH) and Its Short Version
(QuickDASH), Shoulder Pain and Disability Index (SPADI), American Shoulder and
Elbow Surgeons (ASES) Society Standardized Shoulder Assessment Form, Constant
(Murley) Score (CS), Simple Shoulder Test (SST), Oxford Shoulder Score (OSS), Shoulder
Disability Questionnaire (SDQ), and Western Ontario Shoulder Instability Index (WOSI)

FELIX ANGST,1 HANS-KASPAR SCHWYZER,2 ANDRÉ AESCHLIMANN,3 BEAT R. SIMMEN,2 AND
JÖRG GOLDHAHN2

INTRODUCTION

There exists a large number of instruments that measure
symptoms and function of the shoulder. More than 30
different tools can be found by entering “shoulder” and
“assessment” into PubMed and conducting a review of the
!3,000 retrieved references. Literature for every instru-
ment was systematically reviewed by the key words
“shoulder” and “instrument’s name.” We selected those
that are cited in at least 20 references and for which psy-
chometric testing has been reported. For each of these 9
tools, the 10–20 most informative studies about psycho-
metric results were selected for citation to limit the refer-
ences’ lists, but the entire body of literature was reviewed.

The Disabilities of the Arm, Shoulder, and Hand ques-
tionnaire (DASH), together with its short form
(QuickDASH), is the most widespread and best-tested and
characterized instrument for shoulder assessment. How-
ever, it is region specific, i.e., specific to the arm, not just
to the shoulder. The DASH stands out as an instrument
positioned between the generic (as, for example, the Short
Form 36) and the shoulder-specific measures, i.e., all other
tools of the review: it forms the link between these 2
philosophies. It is a must for comprehensive assessment in
conditions affecting different regions of the arm and for
research studies. This review was focused only on shoul-
der studies of the DASH/QuickDASH.

The Shoulder Pain and Disability Index (SPADI), the
Constant (Murley) Score (CS), and the American Shoulder
and Elbow Surgeons (ASES) questionnaire for the shoul-
der are also well characterized and accepted in the scien-
tific community. Their responsiveness is comparable. The
SPADI is, together with the patient ASES, the shortest
self-assessment and shows high validity. The ASES is a
sophisticated measure for the patient and the examiner
offering a relatively large number of items, often too long
for clinicians. There are sparse data about the clinical
(examiner-based) part of the ASES. The CS is the shortest
self- and examiner-based tool. It combines the data of both
into 1 total score. However, its intertester reliability is low
and its validity is affected by the problem of different
protocols on how to measure strength.

The Simple Shoulder Test (SST) is very short, very easy
to understand and to score, and widely used in US. The
binary item-response options (yes/no) affect the usability
of the SST as metric score, validity, and comparability to
other scores; the same is true for the Shoulder Disability
Questionnaire (SDQ). The Oxford Shoulder Score was de-
veloped specifically for surgical conditions and is often
used in the UK. It is very short, but there is a lack of
psychometric testing data. The SDQ is very short but can-
not be recommended due to absence of data on or weak-
ness of psychometric properties.

Finally, the Western Ontario Shoulder Instability index
(WOSI) was selected because, in the last few years, it has
become the most often used and best psychometrically
tested assessment of shoulder instability, although there is
still a lack of testing data.

For a set of clinical assessment tools, we recommend the
QuickDASH, the SPADI (or the patient ASES), and the CS,
and the WOSI if instability is part of the condition. For a
research set, the DASH, the SPADI, and, possibly, the
clinical part of the ASES or the CS can be recommended in
order to (also) obtain more information about examiner-
based data.

1Felix Angst, MD, MPH: RehaClinic Zurzach, Bad Zur-
zach, and Schulthess Klinik, Zurich, Switzerland; 2Hans-
Kaspar Schwyzer, MD, Beat R. Simmen, MD, Jörg Gold-
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DISABILITIES OF THE ARM, SHOULDER, AND
HAND QUESTIONNAIRE (DASH) AND ITS
SHORT VERSION (QUICKDASH)

Description

Purpose. Self-assessment of symptoms and function of
the entire upper extremity (1).

Settings. All domains, any or multiple disorders of the
upper extremity.

Versions. Original version (30 items) and derivations of
it as short versions (11 or 9 items); preliminary publication
in 1996 (2), first publication of the manual in 1999, second
edition in 2002, and third edition in 2011 (1); QuickDASH
in 2005 (3); and QuickDASH-9 in 2009 (4).

Content and number of items. 30 items (total score): 6
items about symptoms (3 about pain, 1 for tingling/numb-
ness, 1 for weakness, 1 for stiffness) and 24 about function
(21 about physical function, 3 about social/role function).
Determination of the subscores symptoms and function is
possible, but this is not originally described (1,5–9). Two
optional additional modules for work (4 items) and sports/
performing arts (4 items) are more rarely used in patient
settings, but rather for manual workers and athletes. The
“classic” QuickDASH has 11 items (3 for symptoms, 8 for
function) and will be referred to throughout as the
“QuickDASH” (3,10,11). Other short versions exist, e.g.,
the QuickDASH-9 (1 item for pain, 8 for function), but are
rarely used and not supported by the authors of the origi-
nal (1,4).

Response options/scale. All items are scored on a scale
of 5 (Likert) levels: 1 ! no difficulty/symptoms, 2 ! mild
difficulty/symptoms, 3 ! moderate difficulty/symptoms,
4 ! severe difficulty/symptoms, and 5 ! extreme difficulty
(unable to do)/symptoms.

Recall period for items. 1 week.
Endorsements. American Association of Orthopedic

Surgeons and Institute of Work and Health (IWH) (1).
Examples of use. Relevant settings (aims and analysis

[references]) for the DASH are as follows:
Various regions of upper extremity (development of the
DASH [2])
Various regions of upper extremity (DASH manual: third

edition [1])
Various regions of upper extremity (population normative

data [1,12])
Shoulder instruments (important comparative reviews

[7,13])
Various regions of upper extremity (reliability, validity,

responsiveness [14])
Various operations of upper extremity (responsiveness

[15])
Various regions of upper extremity (validity, factor, Rasch

[9])
Upper extremity, neck pain (validity, responsiveness [16])
Upper extremity, lower extremity (validity [17])
Rheumatoid arthritis (reliability, validity [18])
Multiple sclerosis (reliability, validity, Rasch [8])
Shoulder arthroplasty (responsiveness [19])
Adhesive capsulitis (validity, responsiveness [20])
Shoulder impingement, tendinitis (validity, responsiveness,

minimum clinically important difference [MCID] [21])

Proximal humerus fracture (reliability, validity [22])
Elbow, arthroplasty (validity [23,24])
Distal radius facture (reliability, validity, responsiveness

[25])
Hand osteoarthritis, fractures (responsiveness [26])
Hand, various (validity, German DASH [5])
Rhizarthrosis (validity [27])

Relevant settings (aims and analysis [references]) for the
QuickDASH are as follows:
Various regions of upper extremity (development of the

QuickDASH [3])
Various surgery of upper extremity (psychometric testing

of the QuickDASH [10,11])
Shoulder pain (reliability, MCID [28])
Various regions of upper extremity (development of the

QuickDASH-9 [4])

Practical Application

How to obtain. Property and copyright at the IWH (on-
line at http://www.dash.iwh.on.ca/). There, further links
lead to the forms for free for the DASH (http://www.dash.
iwh.on.ca/assets/images/pdfs/dash_questionnaire_2010.pdf)
and QuickDASH (http://www.dash.iwh.on.ca/assets/images/
pdfs/quickdash_questionnaire_2010.pdf). Language versions
are online at http://www.dash.iwh.on.ca/translate.htm.
Free of charge for noncommercial use; license for commer-
cial use available at the IWH. Manual (3rd edition) online
and paper copy; costs not yet determined.

Method of administration. Self-assessment.
Scoring. The arithmetic mean of at least 27 of the 30

items (missing rule) is transformed by (mean " 1) # 25
into the scale from 0 ! no symptoms/full function to
100 ! maximal symptoms/no function for the DASH total
score (1,11). Five of 6 items are necessary for determina-
tion of the symptoms score and 22 of 24 items for the
function score (11). Similarly, 10 of 11 items are necessary
for the QuickDASH total score, 3 of 3 for symptoms, and 7
of 8 for function (3,10,11). Computer scoring is not neces-
sary but easier, e.g., on Microsoft Excel or any calculation
or statistics program. Scoring program is online at http://
www.dash.iwh.on.ca/score.htm.

Score interpretation. Originally, 0 ! best and 100 !
worst. The reverse scale from 0 ! worst to 100 ! best by
(100 ! original score) is also often used for comparison
with other scores, e.g., the Short Form 36 (SF-36). Several
studies showed varying distinct cutoff points to reflect
severity (1). Cutoff scores: $15 ! “no problem,” 16–40 !
“problem, but working,” and %40 ! “unable to work” (1).
Normative values of 1,706 persons in the US general pop-
ulation, stratified by sex, age, and comorbidity, are avail-
able (US population mean & SD 10.1 & 14.7) (1,6,12).

Respondent burden. Time to complete is 4 minutes for
the DASH and 2 minutes for the QuickDASH (1,3,6,7). All
items are easy to comprehend and are not emotionally
sensitive (with the exception of item 21; see below).

Administrative burden. Item rating can be typed or
scanned into an electronic database. Score computation is
easy (see above). The head of the questionnaire contains
instructions on how to complete it. Time to administer
(including control of missing data): DASH, 10 minutes;
QuickDASH, 8 minutes (1). Time to scan and determine
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the scores: 2 minutes. Little special training is necessary
for these activities.

Translations/adaptations. Available for free for 35 lan-
guages and dialects. Versions in 11 other languages are in
progress (as of January 30, 2011).

Psychometric Information

Method of development. Eight hundred twenty-one
possible questions obtained by literature review were re-
duced to 67 ('3 new) due to content overlap or off target
by a consensus group. Patient data were analyzed by dif-
ferent item to total correlation techniques, comparison to
clinimetric ranking, and clinical judgment, resulting in the
final 30-item version (1,2). The newest manual contains
extensive psychometric information (1). Psychometric
analysis by item-response theory (using Rasch analysis)
was performed later for the DASH (8,9). All relevant mod-
ern strategies were used in the development of the
QuickDASH comparing 3 strategies: the concept-retention
method, the equidiscriminative item-total correlation, and
the item-response theory (Rasch modeling). The concept-
retention method was most similar to the DASH and was
chosen to build the QuickDASH (3).

Acceptability. All item content is easy to read and un-
derstand. Missing data are rare. Item 21 that asks about
sexual activity is often left out by patients. For that reason,
item 21 has been skipped in the QuickDASH (3,6). Low
floor and ceiling effects are reported (1,6,8,11,14,18).

Reliability. Internal consistency/cross-sectional reliabili-
ty: Cronbach’s " ! 0.92–0.98 for the DASH (1,4,8,9,15) and
0.92–0.95 for the QuickDASH (3,10).

Test–retest reliability: intraclass correlation coefficient
0.93–0.98 for the DASH (1,14,18,21,22) and 0.90–0.94 for
the QuickDASH (3,10,28).

Validity. Content validity. Normally distributed scores
and low floor and ceiling effects (6,14,18).

Criterion validity. There is no gold standard for symp-
toms or function measurement of the shoulder. The obvi-
ous content validity of the used items and the numerous
studies of the DASH give it a certain intrinsic validity.
However, criterion validity of the DASH came into ques-
tion when Rasch analysis was applied (8,9). The corre-
sponding results for the QuickDASH were better but also
criticized (3,9).

Construct validity. Pearson’s or Spearman’s correlations
of the DASH total score to other instruments are as follows:
SPADI: 0.79–0.93 and 0.55 (ref. 6,14,20)
HAQ: 0.88 and 0.54 (ref. 18,20)
CS: 0.82 (ref. 6)
ASES: 0.79 (ref. 6)
EQ-5D: 0.75 (ref. 22)
SF-12 PCS: 0.75 and 0.57–0.63 (ref. 16,22)
SF-36 PCS: 0.70 (ref. 6,18)
Global disability rating: 0.67–0.71 (ref. 21)
DAS28: 0.42 (ref. 18)
SF-36 MCS: 0.27 and 0.06 (ref. 6,18)
SF-12 MCS: 0.10–0.33 (ref. 16)

The correlations reflected a well-fitting dose-response
curve for the construct of shoulder specificity of the com-
pared instruments (19). Extraordinary low correlations
were reported in 1 study (20).

Pearson’s correlations of the QuickDASH total score to
other instruments are as follows:
SPADI: 0.84 (ref. 11)
SF-36 PCS: 0.68 (ref. 11)
Global rating of change: 0.45 (ref. 28)

Ability to detect change. Minimally detectable change
(MDC95%): 7.9–14.8 points for the DASH (7,14,21) and
13.3 for the QuickDASH (28).

MCID: 10.2 points (21). Comparison and critique of dif-
ferent methods to determine MCID on the DASH was done
(29). QuickDASH: 8.0 points (28). Between-group differ-
ences are reported (1,7).

Effect sizes (ES) and standardized response means
(SRMs) of the DASH total score in shoulder conditions are
as follows:
Total shoulder arthroplasty: ES 1.19, SRM 1.22 (ref. 19)
Neck and/or shoulder at general practitioner: ES 0.88–

0.90, SRM 0.88–0.93 (ref. 16)
Arthroscopic acromioplasty: ES 0.9, SRM 0.5 (ref. 15)
Neck symptoms at general practitioner: ES 0.88, SRM 0.88

(ref. 16)
Shoulder impingement, tendinitis: physiotherapy: ES

0.81, SRM 0.72 (ref. 21)
Rotator cuff surgery, total shoulder arthroplasty: ES 0.64,

SRM 0.81 (ref. 14)
Adhesive capsulitis: steroids: ES 0.34, SRM 0.43 (ref. 20)

ES and SRMs of the QuickDASH total score in shoulder
conditions are as follows:
Total shoulder arthroplasty: ES 1.26 (ref. 11)
Shoulder or hand: conservative treatment: SRM 0.79

(ref. 3)
Various upper extremity surgery: ES 0.50, SRM 0.63

(ref. 10)

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The DASH is the best-tested and most often
used self-assessment instrument for the shoulder and any
other disorders of the upper extremity. It is particularly
useful in polyarticular conditions or if measurement of
symptoms and function of the entire upper extremity is
wanted. Since shoulder function determines the position
of the elbow and the hand, the DASH is also useful in all
elbow and hand conditions. Some of the DASH items also
ask about fine-motor hand functions. Empiric data can be
compared to US population norms. The QuickDASH total
score yields very similar values to those of the DASH and
the total scores correlate highly to each other (3,11).

Caveats and cautions. The DASH is region specific, not
joint specific. Specificity and responsiveness of the DASH
are, therefore, lower than those of unique shoulder-
specific tools but higher than those of generic quality of
life tools (19). Compared to other instruments, the strict
90% missing rule produces a relatively high percentage
of missing data. There is evidence that the DASH score is
also influenced by disability of the lower extremity (17).
Rasch analysis revealed problems with the unidimension-
ality of the DASH total score and with differentiation
between “mild/moderate/severe difficulty,” which affects
(criterion) validity (8,9). Obvious misfits were items 21
(sexual activity) and 26 (tingling) (3,8,9). Item 26 is re-
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tained in the QuickDASH. However, this needs closer in-
vestigation as a classically developed tool is fitted into a
modern measurement framework. The QuickDASH has a
similar total score to the DASH but it underestimates
symptoms (reports lower severity) and overestimates func-
tion (reports less disability) when compared to the DASH
(11). In the case where an MDC95% is reported to be
higher than the MCID, the MDC95% should be taken as the
MCID.

Clinical usability. The DASH is the best tool for com-
prehensive assessment of upper extremity conditions,
e.g., if shoulder problems cannot be differentiated from
hand problems (rheumatoid arthritis, polytrauma, multi-
ple sclerosis). It is easy to apply, analyze, and interpret.
Comparison of empirical and normative data allows valid
description of the patient’s upper extremity status. The
QuickDASH provides the necessary short assessment for
clinical visits.

Research usability. The DASH is good for research pur-
poses in various upper extremity conditions. It is well
tested and there is a large body of data for comparison of
different settings and different upper extremity instru-
ments, especially for analysis of construct validity com-
pared to other instruments. The concerns about validity
obtained by Rasch analysis cannot be disregarded, but
development of new methods to assess validity, e.g., item-
response theory, is ongoing. Specificity and responsive-
ness in localized conditions (affecting only 1 joint) are
moderate. The use of the subscales symptoms and function
are recommended for the DASH but not for the
QuickDASH (11). The constructs of the 2 instruments are
not exactly the same.

SHOULDER PAIN AND DISABILITY INDEX
(SPADI)

Description

Purpose. Self-assessment of symptoms and function of
the shoulder.

Settings. All domains, any disorders of the shoulder
joint.

Versions. Original version published in 1991 (30). No
revisions.

Content and number of items. 13 items (total score): 5
items for pain and 8 for function (subscores).

Response options/scale. All SPADI items are originally
scored on a visual analog scale (VAS) from no pain/no
difficulty to worst pain imaginable/so difficult required
help. The VAS line was divided into 12 equal intervals to
obtain a 12-point numerical rating scale (NRS) ranging
from 0 (best) to 11 (worst) (30). Later versions used the
12-point or an 11-point NRS (0–10) without a VAS line
(31).

Recall period for items. 1 week.
Endorsements. None.
Examples of use. Relevant settings (aims and analysis

[references]) for the SPADI are as follows:
Shoulder pain (development of the SPADI [30])
Shoulder instruments (important comparative reviews

[7,13])

Various upper extremity diagnoses (reliability, minimal
detectable difference [MDD], minimum clinically im-
portant difference [MCID] [21])

Various shoulder diagnoses (validity [32])
Adhesive capsulitis (factor analysis [33])
Adhesive capsulitis (reliability, validity, responsiveness

[20,34])
Rotator cuff (reliability, validity [35])
Rotator cuff, local infiltration (MCID [36])
After shoulder arthroplasty (validity, MDC [6,31])
Total shoulder arthroplasty (responsiveness [19])
Various shoulder surgery (reliability, responsiveness [37])
Orthopedic practice (validity, factor, MDC, MCID [38])
Orthopedic practice (Rasch, partial credit model [39])
Primary care (validity, responsiveness [40])
Outpatient physiotherapy (validity, responsiveness [41])
Community volunteers (factor analysis [42])

Practical Application

How to obtain. Printed in various references (30,31,40–
42). Free online at http://www.workcover.com/site/treat_
home/outcome_measures_and_risk_screening_tools/links_
to_outcome_measures_and_screening_tools.aspx?.

Method of administration. Self-assessment.
Time to complete. 2–3 minutes (7,37).
Scoring. Originally, the sum of marked items/maximal

possible score # 100 with at least 11 of 13 completed items
necessary for the total score (30). Later and with permis-
sion of the developer K. E. Roach, the “2/3 missing rule,”
as used for many instruments, was applied: at least 3 of 5
pain and 6 of 8 function items for the subscales are nec-
essary (6,31). The SPADI total score is the unweighted
mean of the pain and function subscores (30). In fact, the
(sub)scores can be determined by the arithmetic mean of
the completed items by mean/11 # 100 using the 12-point
NRS (or mean # 10 using the 11-point NRS). Computer
scoring is not necessary but easier.

Score interpretation. Originally, 0 ! best and 100 !
worst. A reverse scale from 0 ! worst to 100 ! best (100 !
original score) is also often used to compare with other
scores, e.g., the Short Form 36 (SF-36). There are no dis-
tinct cutoff points to reflect severity. Empirical normative
values are not determined.

Respondent burden. All items are easy to comprehend
and are not emotionally sensitive.

Administrative burden. Score computation is easy. The
head of the questionnaire contains a short explanation on
how to complete it. Time to administer: 5 minutes (30).
Time to scan and determine the scores: 2 minutes.

Translations/adaptations. Published in 3 languages:
Norwegian (34), German (31), and Slovene. Versions in
Chinese, Hindi, Brazilian Portuguese, Japanese, Turkish,
and French Canadian exist but have not been published
under peer review (Roach KE: unpublished observations).

Psychometric Information

Method of development. 20 items were selected by
a group of 3 rheumatologists and 1 physiotherapist and
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established by assessing their face validity for pain and
function, their test–retest reliability, and their correlation
to shoulder range of motion (30). Item-response theory was
applied to the function subscale only (39).

Acceptability. Easy to read and understand. Missing
data are very rare. Low floor and ceiling effects reported
(6,31,32,41).

Reliability. Internal reliability/consistency: Cronbach’s
" ! 0.86–0.96 (30,31,33,38,40,42).

Test–retest reliability: intraclass correlation coefficient
0.84–0.95 (7,21,31,34,37). It was exceptionally low with
0.66 in the development study (30).

Validity. Content validity. The scores were normally
distributed in 1 study (6) but not in 2 studies (31,41). Low
floor and ceiling effects were seen, especially for the func-
tion subscore (6,31,32,41).

Criterion validity. In the absence of a gold standard, the
obvious content validity of the used items and the nu-
merous studies examining the SPADI give it a certain
intrinsic validity. Rasch and factor analysis revealed mod-
erate overall criterion validity: items 8 (removing some-
thing from the back pocket), 7 (carrying !10 lbs), and 4
(closing front buttons) showed some misfit (only the func-
tion subscore was examined) (39). Very low and very high
function were not precisely measured (39). The 2 sub-
scores pain and function could not be supported by factor
analysis (33,38,42).

Construct validity. Pearson’s or Spearman’s correla-
tions of the SPADI total score to other instruments are as
follows:
DASH: 0.93, 0.55, and 0.88 (ref. 6,20,31)
ASES: 0.81, 0.92, and 0.77 (ref. 6,31,37)
OSS: 0.57 and 0.85 (ref. 35,43)
CS: 0.82 (ref. 6)
SST: 0.74 and 0.80 (ref. 32,38)
SF-36 PCS: 0.63 and 0.67 (ref. 6,32)
Global disability rating: 0.64–0.69 (ref. 21)
HAQ: 0.55 and 0.61 (ref. 20,40)
Sickness Impact Profile: 0.57 (ref. 41)
Active ROM: 0.54–0.80 and 0.38 (ref. 30,34)
SF-36 MCS: 0.08 (ref. 6)
Extraordinary low correlations were reported in 1
study (20).

Ability to detect change. Minimally detectable change
(MDC95%) for the total score: 17.0, 13.2, 17.2, and 21.5
points, respectively, as calculated in 4 studies (21,31,34,38).

MCID: 13.2, 15.4, and 23.1 points, respectively
(21,36,38).

Effect sizes (ES) and standardized response means
(SRMs) of the SPADI total score are as follows:
Total shoulder arthroplasty: ES 2.10, SRM 1.72 (ref. 19)
Adhesive capsulitis: steroids: ES 1.94, SRM 1.81 (ref. 34)
Adhesive capsulitis: steroids: ES 1.20–1.64, SRM 1.27–

1.68 (ref. 20)
Shoulder pain, physiotherapy: ES 1.26, SRM 1.38 (ref. 41)
Rotator cuff surgery ' total shoulder arthroplasty: SRM

1.23 (ref. 37)
Various upper extremity, occupational, physiotherapy: ES

0.80, SRM 0.67 (ref. 21)
General practice, conservative therapy: ES 0.34 (ref. 40)

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The SPADI is the most responsive shoulder
instrument and has been tested in numerous settings. It is
short; it is easy to understand, complete, and analyze; and
no costs are involved in obtaining it.

Caveats and cautions. Criterion and construct validity
showed some weaknesses in factor and Rasch analysis.
The original 12-item NRS (where 0 ! best and 11 ! worst)
is uncommon. Only 1 item assesses overhead work or
heavy use of the shoulder, which may produce ceiling
effects. In the case where an MDC95% is reported to be
higher than the MCID, the MDC95% should be taken as the
MCID.

Clinical usability. Very good for short and responsive
assessment in all shoulder conditions. Easy to interpret.

Research usability. Most responsive shoulder tool
(19,37). Recommended for every set of shoulder assess-
ments. Subscores with limited criterion validity.

AMERICAN SHOULDER AND ELBOW
SURGEONS (ASES) SOCIETY STANDARDIZED
SHOULDER ASSESSMENT FORM

Description

Purpose. Developed to “represent a state-of-the-art
questionnaire with three key features: 1) ease of use
2) method of assessing activities of daily living (ADL) and
3) inclusion of a patient self-evaluation section,” approved
by the ASES Research Committee in 1994 (44) to be appli-
cable to all shoulder patients regardless of diagnosis. In
1998, the original ASES was modified to the mASES by
deleting 2 and adding 5 function items to make a “whole-
extremity questionnaire rather than a shoulder question-
naire alone” (37). This chapter deals with the original
ASES only, not with the mASES.

Content and number of items. Patient self-assessment
section (patient ASES [pASES]) and a section to be com-
pleted by the examiner (clinical ASES [cASES] or, more
precisely, ASES-examiner). The pASES form is divided
into 3 sections: pain (6 items), instability (2 items), and
ADL (10 items for both sides each). The cASES has 4 parts
(each for left and right): range of motion (5 items, each
passive and active), signs (11 items), strength (5 items),
and instability (8 items ' 1 open question).

Response options/scale. Binary (yes/no) answers for
pain and instability, visual analog scales (VAS) for pain
and instability (where 0 ! best and 10 ! worst), and
4-point ordinal Likert scale for function (where 0 ! unable
to do, 1 ! very difficult, 2 ! somewhat difficult, and 3 !
not difficult).

Recall period for items. 1 week.
Endorsements. ASES (44).
Examples of use. Relevant settings (aims and analysis

[references]) for the ASES are as follows:
No empirical field testing (development of the ASES [44])
Outpatients without shoulder problems (normative data [45])
Shoulder instruments (important comparative reviews

[7,13])
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Various shoulder dysfunctions (reliability, validity, respon-
siveness [46])

Subacromial impingement (validity [47])
Calcific tendinitis (responsiveness [48])
Rotator cuff, tendinitis (minimum clinically important differ-

ence [MCID] [49])
Rotator cuff, arthritis (Italian ASES, reliability, validity [50])
Rotator cuff, instability, arthritis (reliability, validity,

responsiveness [51])
Rheumatoid arthritis, osteoarthritis (German ASES, reliabil-

ity, validity [52])
Orthopedic practice (reliability [53])
Osteoarthritis, hemi- or total arthroplasty (responsiveness

[54])
Total shoulder arthroplasty (validity, responsiveness [6,19])

Practical Application

How to obtain. Original publication (44). Free online
at http://www.shoulderandkneesurgery.com/pdf/ases_
assessment_form.pdf.

Method of administration. Self-assessment.
Time to complete. 3 minutes (pASES).
Scoring. The pASES total score ! ((10 " VAS pain) #

5) ' (5/3 # sum of ADL items) (44). The instability
items and the remaining 5 pain items do not contribute to
the pASES total score. Determination of the cASES was
not described originally; 1 solution, using 2 of 3 of the
completed items to determine the scores, is given in 1
study (6).

Score interpretation. 0 ! worst and 100 ! best. An
original missing rule and distinct cutoffs to reflect severity
have not been published. Normative data are provided
in graph form, stratified by 10-year age groups but not by
sex (45).

Respondent burden. Time to complete is 3 minutes for
the pASES (44). All items are easy to understand and are
not suggestive or emotionally sensitive.

Administrative burden. The patient section can be ad-
ministered without the clinical section. This is short to
perform and is done in most of the applications. Score
computation is easy and can be implemented in any data-
base. Time (pASES): 8 minutes (estimated). Patient exam-
ination for the cASES is time consuming.

Translations/adaptations. German (52), Italian (50),
and Portuguese.

Psychometric Information

Method of development. Developed by the research
committee of the ASES that reviewed existing instruments
at that time through open discussion and without a spe-
cific methodologic approach.

Acceptability. All item content is easy to read and un-
derstand. Missing data are very rare. Single items may
show high floor and ceiling effects (52).

Reliability. Internal reliability/consistency: Cronbach’s
" ! 0.61–0.96 (46,50–53).

Test–retest reliability: intraclass correlation coefficient
0.84–0.96 (45,46,50–52).

Validity. Content validity. Content validity was ques-
tioned in 1 study (13). Minimal floor and ceiling effects of
the total score are described in 2 studies (50,51), but higher
ones are also described in 2 additional studies (6,52).
Normal distribution of the scores is reported (6).

Criterion validity. In the absence of a gold standard, the
obvious content validity of the used items and the numer-
ous studies of the pASES give it a certain intrinsic validity.
The ASES has not been examined by item-response theory,
factor, or Rasch analysis.

Construct validity. Pearson’s or Spearman’s correla-
tions of the pASES total score to other instruments are as
follows:
SPADI: 0.92 and 0.81 (ref. 6,52)
Western Ontario Rotator Cuff index: 0.81 (ref. 47)
DASH: 0.79–0.92 (ref. 6,50,52)
CS: 0.71 (ref. 6)
Rotator Cuff QOL: 0.70 (ref. 47)
SF-36 bodily pain: 0.60 and 0.65 (ref. 50,52)
SF-36 PCS: 0.48 and 0.64 (ref. 6,50,52)
SF-36 physical functioning: 0.47 and 0.57 (ref. 50,52)
cASES: 0.48 (ref. 6)
SF-36 MCS: 0.24 and "0.20 (ref. 6,50)

Ability to detect change. Minimally detectable change
(MDC95%): 11.2 (46).

Minimum clinically important difference (MCID): 6.4
(46) and 12.0–16.9 (49).

Effect sizes (ES) and standardized response means
(SRMs) of the pASES total score are as follows:
Osteoarthritis: total or hemi shoulder arthroplasty: ES 3.53

(ref. 54)
Rheumatoid, osteoarthritis: total shoulder arthroplasty:

ES 2.13, SRM 1.81 (ref. 19)
Calcific tendinitis: subacromial steroid: ES 1.65–1.84

(ref. 48)
Various, mainly impingement: physiotherapy: ES 1.39,

SRM 1.54 (ref. 46)
Rotator cuff disease: SRM 1.42 (ref. 47)
Rotator cuff, instability, arthritis: surgery: ES 0.93–1.16

(ref. 51)

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Recommended by the ASES and, by that,
widespread use, especially in American centers. The
ASES showed good reliability, high construct validity, and
high responsiveness.

Caveats and cautions. Mix of scales (binary, Likert,
VAS). Limited content, especially criterion validity. In the
case where an MDC95% is reported to be higher than the
MCID, the MDC95% should be taken as the MCID.

Clinical usability. Helpful combination of self- and
clinical assessment.

Research usability. Good applicability for research and
good responsiveness. Slightly longer than and less fre-
quently used as the Shoulder Pain and Disability Index.
Some methodologic weaknesses.
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CONSTANT (MURLEY) SCORE (CS)

Description

Purpose. “The method records individual parameters
and provides an overall clinical functional assess-
ment . . . applicable irrespective of details of the diagnos-
tic or radiological abnormalities . . . , sufficiently sensitive
to reveal even small changes in function” (55). Introduced
in 1987 (55). Revision in 2008 (56).

Content and number of items. The score consists of
4 domains: pain (1 item), activities of daily living (ADL;
3 items for activity level, i.e., work, sports, sleep, 1 item for
hand positioning, i.e., rotation), mobility (4 items: forward
and lateral abduction/elevation, external and internal ro-
tation), and power/strength (1 item). Pain and ADL 1–3 are
interviewed from the patient (i.e., self-assessed); all other
items are examiner assessed.

Response options/scale. Pain item: originally 4 Likert
levels, visual analog scale in the revised version (55,56),
where 0 ! maximal pain and 15 ! no pain. ADL: Likert
scales, where 0 ! worst and 5 ! best for each item. Mo-
bility: active, pain-free range of elevation: '2 points per
30°, where 0 ! worst and 10 ! best for each item; position
of hand: 0 ! worst to 10 ! best (55–57). Strength is
measured at 90° lateral abduction by use of either an
Isobex device or a defined spring balance technique: 1
point per 0.5 kg ((1 lbs), maximum 25 points (56).

Recall period for items. 1 week.
Endorsements. European Society for Surgery of the

Shoulder and the Elbow (SECEC-ESSSE) and recommend
by the German Society of Shoulder and Elbow Surgeons.

Examples of use. Relevant settings (aims and analysis
[references]) for the CS are as follows:
No empirical field testing (development of the CS [55])
Referring to previous studies (revision of the CS [56])
Systematic literature review (psychometric properties of

the CS [57])
No shoulder pain/disability (normative CS values [58])
Various shoulder dysfunctions (intra- and intertester reli-

ability [59])
Various, mainly rotator cuff (validity, responsiveness [60])
Impingement (validity, responsiveness [61–63])
Degenerative, inflammatory (validity [64])
Rotator cuff repair (validity [65,66])
Shoulder instability (validity, responsiveness [67])
Osteoarthritis (responsiveness [68])
Rheumatoid, osteoarthritis (validity, responsiveness [6,19])

Practical Application

How to obtain. Original publication (55) and online at
http://www.secec.org/data/upload/files/Constant%20
Score.pdf.

Method of administration. Clinical examination plus
patient interview (self-assessment). Retrospective data ex-
traction from the case history is not reliable, especially not
for the patient’s self-assessment items.

Time to complete. 5–7 minutes (61).
Scoring. The sum of the subscores results in the CS total

score: pain (0–15) ' ADL (4 # (0–5) ! 0–20) ' mobility
(4 # (0–10) ! 0–40) ' strength (0–25).

Score interpretation. 0 ! worst and 100 ! best func-
tion. Comparison with the contralateral side is possible.
Different norm data are available, and in the past, ex-
pressed as a percentage of age-adjusted norm data, the
relative CS was recommended, but is problematic because
of different norm cohorts (58).

Respondent burden. Minimal (see below). All items are
easy to understand and not emotionally sensitive.

Administrative burden. Moderate because the CS can
be implemented in a normal clinical investigation (57).
The measurement of strength demands some extra effort.
Score calculation is easy and can be implemented in any
calculation software.

Translations/adaptations. The CS is used in almost ev-
ery language without official translations because surgeons
perceived the score as a clinical measure (57). In French, a
validated translation/adaptation has been published.

Psychometric Information

Method of development. The score was originally de-
veloped as part of a master’s thesis and later published
(55). The methodology of development was not reported or
specified. The score was revisited by the SECEC-ESSSE
members (56).

Acceptability. High acceptance by patients because the
items have a high relevance. Acceptance among surgeons
is very high due to the clinical relevance.

Reliability. Internal reliability/consistency: Cronbach’s
" ! 0.37 and 0.60, respectively (60,66).

Test–retest reliability: intraclass correlation coefficient
0.80–0.96 (57). Repeated strength measurements revealed
high intratester but low intertester reliability (59).

Validity. Content validity. No floor and ceiling effects
for the CS total score were shown, but the subscores,
especially strength (when unable to reach 90° abduction),
reached substantial floor levels (i.e., no strength) (6,64).
The CS total score was normally distributed (6).

Criterion validity. There is no gold standard for self- and
examiner-assessed shoulder function. There is an ongoing
debate about the appropriate measure for abduction
strength. Whereas originally an unsecured spring balance
was utilized (55), the last modification of the score advo-
cates Isobex measurement (56). However, both are strongly
correlated to each other. Large variations in handling the
testing protocol have been reported leading to a large in-
terobserver variance (59). There are no data about factor,
Rasch analysis, or item-response theory.

Construct validity. Pearson’s or Spearman’s correlations
of the CS to other instruments are as follows:
ASES: 0.72–0.87 (ref. 6,65,66)
OSS: 0.65–0.87 (ref. 61,64)
DASH: 0.82, 0.76, and 0.50 (ref. 6,64)
SPADI: 0.53 and 0.82 (ref. 6,64)
WOSI: 0.58 (ref. 67)
SST: 0.49 (ref. 65)
SF-36 PCS: 0.45 (ref. 6)
Rating of change (shoulder): 0.32–0.70 (ref. 63)
SF-36 MCS: 0.02 (ref. 6)

Considerably low correlations were found in 1 study
(64).
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Ability to detect change. Minimally detectable change
(MDC95%) and minimum clinically important difference
(MCID): no data published.

Effect sizes (ES) and standardized response means
(SRMs) of the CS total score are as follows:
Osteoarthritis: hemi or total shoulder arthroplasty: ES 3.02

(ref. 54)
Rheumatoid, osteoarthritis: total shoulder arthroplasty:

ES 2.23, SRM 1.99 (ref. 19)
Impingement: arthroscopic decompression: ES 0.65–1.92,

SRM 0.62–2.09 (ref. 63)
Impingement: open decompression: ES 1.60, SRM 1.39

(ref. 61)
Impingement: acupuncture, transcutaneous electrical

nerve stimulation: ES 1.29 and 0.73 (ref. 62)
Shoulder instability: physiotherapy & surgery: SRM 0.59

(ref. 67)
Various, mainly rotator cuff: surgery: ES 0.58, SRM 0.57

(ref. 60)

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The CS covers the clinically most relevant
domains and shows high responsiveness. It is highly ac-
cepted throughout the clinical community in the fields of
arthroplasty, rotator cuff disease, shoulder trauma, and
fractures.

Caveats and cautions. There are sparse, and in some
parts, no data about reliability and validity (except con-
struct validity). Intertester reliability was shown to be low.
Different versions and measurement methodologies lead to
problems when comparing data. How to measure strength
has not been standardized yet. The relative CS (percentage
of norm data) is invalid due to different norm data. Only
1 pain item and only 3 ADL items may be not sufficient to
adequately assess self-rated pain and function. Due to lack
of testing data (MDC95%, MCID), caution is necessary for
measurement at an individual patient level.

Clinical usability. The CS is in widespread clinical use.
The CS often serves as the mandatory part of a measure-
ment protocol, especially in Europe. It is not suitable for
patients with instability conditions. Due to lack of testing
data or insufficient measurement properties, caution is
necessary for measurement at an individual patient level.

Research usability. Limited due to the caveats, espe-
cially insufficiently testing of validity.

SIMPLE SHOULDER TEST (SST)

Description

Purpose. To assess functional disability of the shoulder
(68).

Content and number of items. Total score of 12 items: 2
about function related to pain, 7 about function/strength,
and 3 about range of motion (32). No subscales.

Response options/scale. Dichotomous responses: 1 ! yes
(function possible) and 0 ! no.

Recall period for items. Actual/at the moment of assess-
ment.

Endorsements. None.
Examples of use. Relevant settings (aims and analysis

[references]) for the SST are as follows:
Normal and affected shoulders (development of the SST

[68])
Shoulder instruments (important comparative review [7])
Various shoulder problems (validity, responsiveness

[32,37])
Shoulder injuries (reliability, validity, responsiveness

[69])
Shoulder joint destruction (responsiveness, minimum

clinically important difference [MCID] [70])
Rotator cuff, conservative (MCID [49])
Rotator cuff repair (validity, responsiveness [71,72])
Orthopedic practice (validity, factor, minimal detectable

difference [38])
Orthopedic practice (Rasch, partial credit model [39])

Practical Application

How to obtain. Original publication (68). Free online at
http://www.orthop.washington.edu/PatientCare/Our
Services/ShoulderElbow/Articles/SimpleShoulderTest.a-
spx.

Method of administration. Self-assessment.
Time to complete. 2–3 minutes.
Scoring. Original score: 0 ! worst and 12 ! best. Trans-

formed by: number of “yes” items/number of completed
items # 100 ! % “yes” responses.

Score interpretation. 0 ! worst and 100 ! best func-
tion. A missing rule, distinct cutoffs for severity, and nor-
mative data have not been published.

Respondent burden. Very short; easy to understand and
not emotionally sensitive.

Administrative burden. Free online. Score computation
is very easy and possible by hand. Time to administer and
determine: estimated 5 minutes.

Translations/adaptations. No data published.

Psychometric Information

Method of development. “Questions derived from
Neer’s evaluation, the ASES [American Shoulder and El-
bow Surgeons] evaluation and the most frequent com-
plaints of patients observed in the shoulder practice at the
University of Washington” (68). Further details on how
item content was selected have not been described. Item-
response theory was applied later (39).

Acceptability. All item content is easy to read and un-
derstand. Missing data are rare. Low floor and ceiling
effects (32,69).

Reliability. Internal reliability/consistency: Cronbach’s
" ! 0.85 (38).

Test–retest reliability: intraclass correlation coefficients
0.97 and 0.99 (37,69).

Validity. Content validity. Low floor and ceiling effects
(32,69). Score distribution has not been further examined.

Criterion validity. In the absence of a gold standard, the
obvious content validity of the used items and the testing
studies give a certain intrinsic validity to the SST. Factor
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analysis revealed a 2-factor solution and questions the
1-factor total score (38). Across the entire continuum of
shoulder functioning, function was not measured with
equal precision but with very large confidence intervals,
i.e., larger than the ASES and Shoulder Pain and Disability
Index (SPADI) (39). In Rasch analysis, items 2 (. . . shoul-
der allows you to sleep comfortably?) and 1 (is your shoul-
der comfortable . . . at rest?) showed misfit (39).

Construct validity. Pearson’s or Spearman’s correlations
of the SST to other instruments are as follows:
SPADI: 0.74 and 0.80 (ref. 32,38)
ASES: 0.73 and 0.81 (ref. 32,69)
DASH: 0.72 (ref. 71)
CS: 0.70 (ref. 72)
Western Ontario Rotator Cuff index: 0.68 (ref. 71)
SF-36 bodily pain: 0.62 (ref. 32)
SF-36 physical functioning: 0.58 (ref. 32)
SF-12 PCS: 0.44 (ref. 69)
SF-36 PCS: 0.40 and 0.60 (ref. 32,71)
SF-36 MCS: 0.16 (ref. 71)

Ability to detect change. Minimally detectable change
(MDC95%) for the range 0–100: 32.3 (38).

MCID for the range 0–12: 2.05 and 2.33 for rotator cuff
disease (49); 3 points for shoulder arthroplasty (70). Cor-
responds to MCID 17.1–25.0 for the range 0–100.

Effect sizes (ES) and standardized response means
(SRMs) of the SST are as follows:
Osteoarthritis: shoulder arthroplasty: ES 2.17–2.87, SRM

1.43–1.94 (ref. 70)
Rotator cuff: repair: SRM 1.09 (ref. 71)
Injury: rotator cuff surgery: ES 1.08, SRM 1.01 (ref. 69)
Rotator cuff surgery ' total shoulder arthroplasty: SRM

0.87 (ref. 37)
Injury: instability surgery: ES 0.61, SRM 0.63 (ref. 69)

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Very short and easy to use. Good construct
validity.

Caveats and cautions. Substantial lack of criterion va-
lidity (testing data). Due to binary response options,
questionable use of the SST score as a metric measure,
especially for responsiveness (as analogously shown by
versions 1 and 2 of the SF-36). In the case where an
MDC95% is reported to be higher than the MCID, the
MDC95% should be taken as the MCID.

Clinical usability. Easy to use; widespread use in the
US. Due to lack of testing data or insufficient measurement
properties, caution is necessary for measurement at an
individual patient level.

Research usability. Limited due to lack of non-English
versions and the caveats.

OXFORD SHOULDER SCORE (OSS)

Description

Purpose. Self-assessment of pain and function of the
shoulder. Settings: shoulder operations other than stabili-
zation (73). First published in 1996 (73). “Revision” in

2009 concerns only the specifications for use, not the
content (74).

Content and number of items. 12 items: 4 about pain
(2 for pain, 2 for interference with pain) and 8 about daily
functions.

Response options/scale. Each item is scored into 5 Lik-
ert categories: 1 ! no pain/easy to do, 2 ! mild pain/little
difficulty, 3 ! moderate pain/moderate difficulty, 4 ! severe
pain/extreme difficulty, and 5 ! unbearable/impossible
to do. In the revision study and on the online form (see
below), the item scoring is 0 (worst) to 4 (best).

Recall period for items. 4 weeks.
Endorsements. None.
Examples of use. Relevant settings (surgery; aims and

analysis [references]) for the OSS are as follows:
Degenerative, inflammatory (development of the OSS,

revision [73,74])
Degenerative, inflammatory (validity, responsiveness [64])
Subacromial impingement (reliability, validity, respon-

siveness [43,61,75])
Rotator cuff (responsiveness [35,76,77])
Osteoarthritis (responsiveness [78])
Proximal humerus fracture (validity [79])

Practical Application

How to obtain. Original published in 1 study (73) and
online at http://phi.uhce.ox.ac.uk/pdf/OxfordScores/
Oxshoulderscore.pdf. Online form for automatic calcula-
tion is found at http://www.orthopaedicscore.com/score
pages/oxford_shoulder_score.html.

Method of administration. Self-assessment.
Time to complete. 2 minutes.
Scoring. The (total) score is the sum of the (completed)

12 items (scoring 1–5): 12 ! best and 60 ! worst (73). In
the revision, it is 0 ! worst and 48 ! best (item scoring
0–4) (74). The online form (see above) also scores on
0–48. However, missing items are scored by a 5, which is
a mistake on the online form that may lead to wrong
scores. How to deal with missing items has only been
described for the revision: !10 of 12 items have to be
completed (74). To compare with other instruments, we
recommend total score ! (m " 1) # 25, where m ! mean
of the completed items (originally scaled 1–5, where 5 !
worst): 0 ! best and 100 ! worst or transformed by (100 "
total score) into 0 ! worst and 100 ! best, as for the Short
Form 36 (SF-36), and the same for the revised item scaling
0–4 (4 ! best): total score ! m # 25 (64).

Score interpretation. Total score, no subscores. Origi-
nally, 12 (no disability) to 60 (maximal disability). Revised
OSS and online form: 0 (maximal disability) to 48 (no
disability), where 0–19 ! severe arthritis, 20–29 ! mod-
erate to severe arthritis, 30–39 ! mild to moderate arthri-
tis, and 40–48 ! satisfactory joint function (published on
the online form; see above). Normative data have not been
published.

Respondent burden. All items are easy to understand
and to complete and are not emotionally sensitive.

Administrative burden. Score computation is easy and
needs no explanation. No training is needed to interpret
the scores. Time to administer and score: (5 minutes.
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Translations/adaptations. Dutch, Italian, and German
(75).

Psychometric Information

Method of development. Open interviews of outpa-
tients and review of established questionnaires created 22
items that were longitudinally tested in several steps, re-
sulting in the 12-item version (73). Factor analysis or item-
response theory was not used.

Acceptability. All item content is short, easy to read,
and understand. Missing data are rare (74). Very low floor
and ceiling effects were shown (64,75).

Reliability. Internal reliability/consistency: Cronbach’s
" ! 0.94 (75).

Test–retest reliability: Pearson’s correlation ! 0.98 (75).
Intraclass correlation coefficient: no published data.

Validity. Content validity. No published data on score
distribution. Low floor and ceiling effects (64,75).

Criterion validity. In the absence of a gold standard, the
obvious content validity of the used items and the moder-
ate number of published studies examining the OSS result
in a moderate intrinsic validity. Rasch and factor analysis
data have not been published.

Construct validity. Pearson’s or Spearman’s correlations
of the OSS to other instruments are as follows:
CS: 0.65–0.87 (ref. 61,64,75,79)
SPADI: 0.74 and 0.85 (ref. 43,61)
DASH: 0.79 (ref. 61)
SF-36 bodily pain: 0.64–0.76 (ref. 43,61,75)
SF-36 physical functioning: 0.57–0.68 (ref. 43,61,75)
SF-36 PCS: 0.37 (ref. 43)

Ability to detect change. Minimally detectable change
(MDC95%) and minimum clinically important difference
(MCID): no published data.

Effect sizes (ES) and standardized response means
(SRMs) of the OSS are as follows:
Osteoarthritis and rheumatoid arthritis: hemiarthroplasty:

ES 2.3 (ref. 78)
Impingement, rotator cuff: surgery: ES 1.10–1.88, SRM

1.10–1.14 (ref. 61,73,76)
Rotator cuff: decompression (& cuff repair): ES 0.97

(ref. 77)
Impingement: no treatment described: ES 0.96 (ref. 43)
Degenerative, inflammatory: surgery: ES 0.61 (ref. 64)

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Very short and responsive tool, easy to com-
plete and to score. Specially constructed for surgical inter-
ventions. Construct validity to other measures is good. No
costs to obtain.

Caveats and cautions. Data about reliability and (espe-
cially criterion) validity are rather sparse. The OSS is not
often used in literature. There is only 1 important study for
conservative treatment (79). Due to lack of testing data
(MDC95%, MCID), caution is necessary for measurement
at an individual patient level.

Clinical usability. Short tool for assessment of shoulder
surgery. Easy to interpret. Due to lack of testing data or

insufficient measurement properties, caution is necessary
for measurement at an individual patient level.

Research usability. Validity and usability for research
are rather weak. Further testing is needed.

SHOULDER DISABILITY QUESTIONNAIRE
(SDQ)

Description

Purpose. Self-assessment of pain-related function of the
shoulder. Settings: shoulder disorders in general (mainly
soft tissue). First publication of a 22-item version in the
UK (SDQ-UK) in 1994, which was not frequently used
thereafter (80). Further development into the original 16-
item SDQ in The Netherlands (SDQ-NL) in 1998 (81).
Revision in 2000 (82).

Content and number of items. 16 items describing com-
mon situations or functions that may induce symptoms
(mostly pain): “My shoulder hurts when I (do). . . .”

Response options/scale. All items are scored by “yes” !
1 or “no” ! 0, and “not applicable” (missing).

Recall period for items. 24 hours.
Endorsements. None.
Examples of use. Relevant settings (aims and analysis

[references]) for SDQ are as follows:
General population, primary care (development of the

SDQ-UK [80])
Primary care (development, responsiveness [81])
Primary care (revision, responsiveness [82])
Shoulder instruments (comparative review [83,84])
Shoulder pain (reliability, validity [85,86])
Adhesive capsulitis (responsiveness [87,88])
Rotator cuff (responsiveness [89])
Chronic shoulder pain (responsiveness [90])

Practical Application

How to obtain. Published in 2 studies (81,82). Online at
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1752535/
pdf/v057p00082.pdf (see Appendix).

Method of administration. Self-assessment.
Time to complete. 2 minutes.
Scoring. The (total) score is calculated by dividing the

number of positively scored items (value ! 1) by the total
of applicable/completed items and multiplying by 100.

Score interpretation. 0 ! no disability and 100 ! max-
imal disability. A missing rule, distinct cutoffs to reflect
severity, and normative data have not been published.

Respondent burden. All items are easy to understand
and not emotionally sensitive.

Administrative burden. Score computation is easy.
Time to administer and score: (5 minutes.

Translations/adaptations. English (80–82), Dutch
(original, not published), Spanish, and Turkish (86).

Psychometric Information

Method of development. Questions considered relevant
to the shoulder were selected from the Functional Limita-
tions Profile and a list of activities from therapists and
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patients was added (80–82). Reduction from 60 and 22 to
16 items according to the “judgmental approach” (81,82).
Data about factor analysis or item-response theory have
not been published.

Acceptability. Easy to read and understand. Missing
data are rare (83). A substantial ceiling effect was shown
(82).

Reliability. Internal reliability/consistency: Cronbach’s
" ! 0.76 and 0.79, respectively (85,86).

Test–retest reliability: Pearson’s correlation ! 0.88 (86).
Intraclass correlation coefficient: no data published.

Validity. Content validity. The content validity of the
SDQ-NL was rated as doubtful in a comparison of multiple
shoulder tools (84). There was a substantial ceiling effect
(82,84).

Criterion validity. There are only sparse data on crite-
rion validity (84). Rasch and factor analysis data have not
been published.

Construct validity. Pearson’s or Spearman’s correlations
of the SDQ to other instruments are as follows:
VAS for function: 0.58 (ref. 85)
SDQ-UK: 0.55 (ref. 83)
VAS for pain: 0.41 (ref. 85)
SPADI: 0.33 (ref. 83)
ROM: 0.27–0.41 (ref. 85)

Ability to detect change. Minimally detectable change
(MDC95%) and minimum clinically important difference
(MCID): no data published. A mean change score of 40
points was highly specific for improvement (81).

Effect sizes (ES) and standardized response means
(SRMs) of the SDQ are as follows:
Adhesive capsulitis: mobilization: ES 5.43 and 2.81,

SRM 3.88 and 3.40 (ref. 87)
Rotator cuff tendinitis: steroids, transcutaneous electrical

nerve stimulation: ES 5.19 and 5.43, SRM 5.83 and 4.08
(ref. 89)

Primary care: soft tissue, physiotherapy: SRM 2.22 and
1.14 (Guyatt’s responsiveness index [ref. 81,82])

Adhesive capsulitis: steroids, physiotherapy: ES 1.73 and
1.12, SRM 1.32 and 0.97 (ref. 88)

Chronic shoulder pain: graded exercise, usual care: ES
0.94 and 0.77, SRM 0.65 and 0.71 (ref. 90)

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Very short tool, easy to complete and to
score. No costs to obtain.

Caveats and cautions. Data about reliability and valid-
ity are sparse. Content and criterion validity have been
rated to be doubtful (84). Construct validity compared to
other measures is weak. Published data indicate low reli-
ability and validity, especially for measurement at an in-
dividual patient level (no data on MDC95%, MCID). Due to
binary response options, questionable use of the SDQ
score as a metric measure, especially for responsiveness
(as analogously shown by versions 1 and 2 of the Short
Form 36). Responsiveness results are extraordinarily high.
The SDQ is rarely reported in the literature. There are no
data on diseases related to the shoulder joint itself.

Clinical usability. Although the SDQ is a short and easy
to interpret tool, caution is necessary for clinical usability
and measurement at a group or an individual patient level
due to the lack of testing data and insufficient measure-
ment properties (see above).

Research usability. Weak and doubtful validity and
usability for research. Further psychometric testing is
needed.

WESTERN ONTARIO SHOULDER INSTABILITY
INDEX (WOSI)

Description

Purpose. “To evaluate the disease-specific quality-of-
life of patients with symptomatic shoulder instability”
(67). Settings: shoulder instability. First published in 1998
(67). Revision of scaling in 2005 (91).

Content and number of items. 21 items in 4 domains:
physical symptoms, including pain (10 items), sports/
recreation/work (4 items), lifestyle (4 items), and emotions
(3 items).

Response options/scale. Each item is scored on a
100-mm visual analog scale (VAS). The use of a corre-
sponding 11-point numerical rating scale (NRS; 0–10) to
scan forms was later approved by the developer (92).

Recall period for items. 1 week.
Endorsements. Recommended by the European Society

for Surgery of the Shoulder and the Elbow (online at
http://www.secec.org).

Examples of use. Relevant settings (shoulder instabil-
ity; aims and analysis [references]) for the WOSI are as
follows:
Various reasons for instability (development, reliability,

validity, responsiveness [67])
Randomized controlled trial: rehabilitation, surgery (revi-

sion of scaling, outcome [91])
Shoulder instruments (comparative review [93,94])
Physiotherapy, surgery (German WOSI: reliability, valid-

ity, responsiveness [92,95])
Stabilization surgery (Swedish WOSI: reliability, validity,

responsiveness [96])
There are several other studies that have used the WOSI,

but they only report followup without baseline scores and
have been excluded from the review for this reason.

Practical Application

How to obtain. Published in (67,91,92,95,96). Free on-
line at http://www.secec.org/data/upload/files/Western
%20Ontario%20Shoulder%20Instability%20Index%20
(WOSI).pdf.

Method of administration. Self-assessment.
Time to complete. No data published. Estimated: 3 min-

utes.
Scoring. Sum of 21 unweighted items (0 ! best and

100 ! worst).
Score interpretation. 0 ! best to 2,100 ! worst. We

recommend a transformed score by 100 " original score/
21 ranging from 0 ! worst to 100 ! best to be comparable
to other instruments, as the Short Form 36 (SF-36) (91). A
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missing rule (we recommend at least 2 of 3 ! 14 of 21
completed items), distinct cutoffs for severity, and norma-
tive data have not been published.

Respondent burden. Minimal; easy questions and use
of the VAS.

Administrative burden. Reduced with the use of the
11-point NRS. Easy computation of the total score. Esti-
mated 6 minutes.

Translations/adaptations. Validated versions are avail-
able in Swedish (96) and in German: 2 simultaneously
published versions, one is approved by the developer (92)
and the other is not approved (95).

Psychometric Information

Method of development. Item generation by review of
the literature (other instruments) and interview of special-
ists and patients with shoulder instability (67). Item reduc-
tion based on expert group, empirical testing (patient’s
perception of item importance), and inter-item correla-
tion (67).

Acceptability. Highly accepted by patients and sur-
geons because of the importance of the item contents. No
floor and ceiling effects (92,96). The WOSI got the best
rating of psychometric properties in a systematic review
(93).

Reliability. Internal reliability/consistency: Cronbach’s
" ! 0.88–0.96 (92,95,96).

Test–retest reliability: intraclass correlation coefficient
0.87–0.98 (67,92,95,96).

Validity. Content validity. Item content established by
patients and experts. No floor or ceiling effects (92,96).
Score distribution has not been further examined.

Criterion validity. There is no gold standard to measure
shoulder instability. The obvious content validity of the
items and the data from the psychometric testing studies
result in a certain intrinsic validity. No data on item-
response theory, factor, or Rasch analysis have been pub-
lished.

Construct validity. Pearson’s or Spearman’s correlations
of the WOSI to other instruments are as follows:
VAS for function: 0.80 (ref. 96)
DASH: 0.77 (ref. 67)
SF-12 PCS: 0.66 (ref. 67)
CS: 0.59 (ref. 95)
Rowe score: 0.59 (ref. 96)
Shoulder rating scale: 0.59 (ref. 67)
SF-36 bodily pain: 0.56 (ref. 95)
ASES: 0.55–0.67 (ref. 67,92)
SF-36 physical functioning: 0.44 (ref. 95)
EQ-5D: 0.44 (ref. 96)
SF-12 MCS: 0.12 (ref. 67)

Ability to detect change. Minimally detectable change
(MDC95%) and minimum clinically important difference
(MCID): no data published.

Effect sizes (ES) and standardized response means
(SRMs) of the WOSI are as follows:
Stabilization surgery: ES 1.67, SRM 1.40 (ref. 96)
Physiotherapy & stabilization surgery: SRM 0.93 (ref. 67)

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Relevant questions and domains, high pa-
tient acceptance, good construct validity. Psychometri-
cally best-tested tool for shoulder instability (96).

Caveats and cautions. Substantial lack of validity and
responsiveness testing data. Due to lack of testing data
(MDC95%, MCID), caution is necessary for measurement
at an individual patient level. Unusual scale from 0 !
worst to 2,100 ! best in the original scaling.

Clinical usability. Highly accepted by patients. Easy to
use as patient self-assessment, no clinical examination
necessary (as often to be done for instability). Due to lack
of testing data or insufficient measurement properties, cau-
tion is necessary for measurement at an individual patient
level.

Research usability. Has to be recommended as the best
psychometrically tested tool for shoulder instability, also
in a set of different instruments if instability is present
(96). However, there is still lack of testing data.
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Measures of Physical Performance Assessments
Self-Paced Walk Test (SPWT), Stair Climb Test (SCT), Six-Minute Walk Test (6MWT),
Chair Stand Test (CST), Timed Up & Go (TUG), Sock Test, Lift and Carry Test (LCT),
and Car Task

KIM BENNELL, FIONA DOBSON, AND RANA HINMAN

INTRODUCTION

In this review, clinical physical performance measures
(PPMs) that relate directly to people with lower extremity
osteoarthritis (OA) (1), yet are also relevant for other rheu-
matic conditions that affect the lower extremity, are eval-
uated. This information is complementary and an update
to some of the measures of adult general performance
presented in the special issue of Arthritis Care & Research
in 2003 (2). In the current review, PPMs are defined as
clinician-observed measures of physical function that as-
sess a task that can be classified as “activities” using the
World Health Organization International Classification of
Functioning, Disability and Health (ICF) model (3). They
do not include measures that are specific tests of body
structure, body function, or impairments, e.g., specific
measures of strength or balance. Physical function is re-
lated to “the ability to move around” (4) and “the ability to
perform daily activities” (5) and is assessed directly by an
observer while the activity is being performed by an indi-
vidual, usually by timing, counting, or distance measures.
PPMs measure what an individual can do rather than what
the individual perceives they can do as in self-reported
functional measures (5).

The selection of PPMs for this review was based on the
following criteria: 1) clinical (field) tests: PPMs were se-
lected if they were readily available, required portable or
no equipment, and could be conducted within the clinical
setting; 2) relevant to core activities commonly impaired
in people with OA: a range of PPMs was selected to reflect
the ICF activities most relevant to individuals with lower
extremity OA, including walking and moving (ICF d450–
69), changing and maintaining body position (ICF d410–

29), climbing (ICF d4551), and carrying, moving, and han-
dling objects (ICF d430–49); 3) current trends: PPMs that
have been included in a performance battery for lower
extremity OA were targeted to reflect current trends and
recommendations in recent literature (a performance bat-
tery is a composite of a number of individual PPMs
grouped together); and 4) most commonly cited: PPMs for
individuals with OA that were most commonly cited in a
literature search were given priority over those less fre-
quently cited.

A computerized literature search using Medline,
CINAHL, ISI Web of Science, Scopus, and Cochrane was
performed. Key terms were mapped to medical subject
headings terms: osteoarthritis (hip and knee), task perfor-
mance and analysis, observation, physical examination,
walking or mobility limitations, physical fitness, physical
functioning or disability evaluation, and performance-
based measures.

SELF-PACED WALK TEST (SPWT)

Description

Purpose. The SPWT assesses the time it takes to walk
short distances (typically less than 50 meters/150 feet). A
number of different distances have been reported for the
SPWT, e.g., 8 feet (6), 13 meters (7), 50 feet (8–10), or 40
meters (11–13). The SPWT is used in many population
groups, including hip and knee osteoarthritis (OA), rheu-
matoid arthritis (RA), older adults, and children.

Content. Individuals are asked to walk quickly and
safely without overexerting themselves. The time it takes
to cover a specified distance is recorded in seconds.

Domains covered. Walking short distances.
International Classification of Functioning, Disability

and Health categories. d450: walking, d410–d429: chang-
ing and maintaining body position.

Number of items. 1.
Response options/scale. Time (seconds). Measured on a

continuous ratio scale.
Recall period for items. Not applicable (N/A).
Endorsements. Cibulka MT, White DM, Woehrle J, Harris-

Hayes M, Enseki K, Fagerson TL, et al. Hip pain and
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mobility deficits. Hip osteoarthritis: clinical practice guide-
lines linked to the international classification of function-
ing, disability, and health from the orthopaedic section of
the American Physical Therapy Association. J Orthop
Sports Phys Ther 2009;39:A1–25 (14).

Examples of use. Outcome measure following hip/knee
arthroplasty: Kennedy DM, Stratford PW, Wessel J, Gollish
JD, Penney D. Assessing stability and change of four per-
formance measures: a longitudinal study evaluating out-
come following total hip and knee arthroplasty. BMC
Musculoskelet Disord 2005;6:3 (11).

Outcome measure following physical rehabilitation (ex-
ercise programs) for hip and knee OA: Galea MP, Levinger
P, Lythgo N, Cimoli C, Weller R, Tully E, et al. A targeted
home- and center-based exercise program for people after
total hip replacement: a randomized clinical trial. Arch
Phys Med Rehabil 2008;89:1442–7 (15).

Silva LE, Valim V, Pessanha AP, Oliveira LM, Myamoto
S, Jones A, et al. Hydrotherapy versus conventional land-
based exercise for the management of patients with osteo-
arthritis of the knee: a randomized clinical trial. Phys Ther
2008;88:12–21 (16).

Fisher NM, Gresham GE, Abrams M, Hicks J, Horrigan D,
Pendergast DR. Quantitative effects of physical therapy on
muscular and functional performance in subjects with os-
teoarthritis of the knees. Arch Phys Med Rehabil 1993;74:
840–7 (17).

Outcomes following drug trials for OA: Altman RD,
Moskowitz R. Intraarticular sodium hyaluronate (Hyalgan)
in the treatment of patients with osteoarthritis of the knee: a
randomized clinical trial. J Rheumatol 1998;25:2203–12 (18).

Altman RD, Rosen JE, Bloch DA, Hatoum HT, Korner P.
A double-blind, randomized, saline-controlled study of
the efficacy and safety of EUFLEXXA for treatment of
painful osteoarthritis of the knee, with an open-label safety
extension (the FLEXX trial). Semin Arthritis Rheum 2009;
39:1–9 (19).

Predictive studies (risk/prevention) in hip and knee OA:
Kauppila AM, Kyllonen E, Mikkonen P, Ohtonen P, Laine
V, Siira P, et al. Disability in end-stage knee osteoarthritis.
Disabil Rehabil 2009;31:370–80 (20).

Pua YH, Clark RA, Bryant AL. Physical function in hip
osteoarthritis: relationship to isometric knee extensor steadi-
ness. Arch Phys Med Rehabil 2010;91:1110–6 (21).

Thomas SG, Pagura SM, Kennedy D. Physical activity
and its relationship to physical performance in patients
with end stage knee osteoarthritis. J Orthop Sports Phys
Ther 2003;33:745–54 (22).

Used in a number of different performance batteries: Lin
YC, Davey RC, Cochrane T. Tests for physical function of
the elderly with knee and hip osteoarthritis. Scand J Med
Sci Sports 2001;11:280–6 (6).

Wright AA, Cook CE, Baxter GD, Garcia J, Abbott JH.
Relationship between the Western Ontario and McMaster
Universities Osteoarthritis Index Physical Function Sub-
scale and physical performance measures in patients
with hip osteoarthritis. Arch Phys Med Rehabil 2010;91:
1558–64 (12).

Cecchi F, Molino-Lova R, Di Iorio A, Conti AA, Mannoni
A, Lauretani F, et al. Measures of physical performance
capture the excess disability associated with hip pain or

knee pain in older persons. J Gerontol A Biol Sci Med Sci
2009;64:1316–24 (23).

McCarthy CJ, Oldham JA. The reliability, validity and
responsiveness of an aggregated locomotor function (ALF)
score in patients with osteoarthritis of the knee. Rheuma-
tology (Oxford) 2004;43:514–7 (24).

Rejeski WJ, Ettinger WH Jr, Schumaker S, James P, Burns
R, Elam JT. Assessing performance-related disability in
patients with knee osteoarthritis. Osteoarthritis Cartilage
1995;3:157–67 (25).

Shields RK, Enloe LJ, Evans RE, Smith KB, Steckel SD.
Reliability, validity, and responsiveness of functional tests
in patients with total joint replacement. Phys Ther 1995;
75:169–79 (26).

Stratford PW, Kennedy DM, Woodhouse LJ. Perfor-
mance measures provide assessments of pain and function
in people with advanced osteoarthritis of the hip or knee.
Phys Ther 2006;86:1489–96 (27).

Steultjens MP, Roorda LD, Dekker J, Bijlsma JW. Re-
sponsiveness of observational and self-report methods for
assessing disability in mobility in patients with osteo-
arthritis. Arthritis Rheum 2001;45:56–61 (28).

Juhakoski R, Tenhonen S, Anttonen T, Kauppinen T,
Arokoski JP. Factors affecting self-reported pain and phys-
ical function in patients with hip osteoarthritis. Arch Phys
Med Rehabil 2008;89:1066–73 (29) (Table 1).

Practical Application

How to obtain. No formal instructions required.
Method of administration. Performance based (assessed

directly as test is performed). Equipment required: marked
walkway, stopwatch, and tape measure. Assistive devices
permissible (needs to be recorded and kept constant for
comparisons).

Scoring. Time (seconds) measured with a stopwatch.
Lower values represent better performance. Time can be
converted to a walking speed by dividing the distance
covered by the time taken. Usually expressed as meters/
second. Higher values represent better performance.

Score interpretation. Mean ! SD normative speed ref-
erence values for healthy adults (30): woman age 50–59
years, 1.40 ! 0.15 meters/second (height normalized to 0.86);
man age 50–59 years, 1.39 ! 0.23 meters/second (height
normalized to 0.78); woman age 60–69 years, 1.28 ! 0.18
meters/second (height normalized to 0.81); man age 60–69
years, 1.36 ! 0.21 meters/second (height normalized to
0.78); woman age 70–79 years, 1.27 ! 0.21 meters/second
(height normalized to 0.81); and man age 70–79 years,
1.33 ! 0.20 meters/second (height normalized to 0.76).

Gait speeds "1 meter/second identify a high risk of poor
health-related outcomes in well-functioning older people
(31). Older adults (ages !70 years) with slow gait speeds
("0.7 meters/second) had a 1.5-fold increased risk of falls
compared with those with normal speed (32).

Respondent burden. Minimal; "5 minutes.
Administrative burden. Minimal; "5 minutes. Time

(seconds) is recorded on immediate completion of test. No
training is required. Only 1 tester is required.

Translations/adaptations. Easy translated/adapted into
any language.

Physical Performance Assessments S351



Psychometric Information
Acceptability. Easy to use. Floor and ceiling effects

have not been reported.
Reliability. Evidence for internal consistency. N/A.
Evidence for stability (test–retest). 50-feet SPWT: intra-

session intraclass correlation coefficient (ICC1,1) 0.97 (95%
confidence interval [95% CI] 0.95, 0.98) in 82 people with
end-stage hip and knee OA (8). 40-meter SPWT: long in-
terval (median 178 days) ICC2,1 0.91 (95% CI 0.81, 0.97) in
21 people with end-stage hip and knee OA (11). 8-meter
SPWT: intrasession ICC2,1 0.93 (95% CI 0.88, 0.99) in 41
people with knee OA. Significant differences were found
between the 5 trials, and reliability improved when the
first trial was discarded: ICC2,1 0.96 (95% CI 0.93, 0.98)
with no significant differences found between trials (9).

8-meter SPWT: 1-week interval ICC2,1 0.88 (95% CI 0.78,
0.93), which increased with subsequent testing a week
later (ICC2,1 0.94; 95% CI 0.89, 0.97) (9).

Evidence for interrater reliability. 50-feet SPWT: base-
line ICC1,1 0.94 (95% CI 0.90, 0.96) in 82 people with
end-stage hip and knee OA. Reliability improved on sub-
sequent testing occasions: ICC1,1 0.96 (95% CI 0.93, 0.98)
(8). 40-meter SPWT: baseline ICC2,1 0.95 (95% CI 0.90,
0.98) in 29 people with hip OA (mean ! SD age 66.5 ! 9.4
years) when tested within a 7-day period (13).

Measurement error: minimum detectable change at 90%
confidence (MDC90) and/or standard error of measure-
ment (SEM). 40-meter SPWT: SEM 0.1 meter/second in 29
adults (mean ! SD age 66.5 ! 9.4 years) with hip OA (13).
50-feet SPWT: SEM 1.32 seconds (0.09 meter/second) and

Table 1. Physical performance battery membership for each physical performance measure*

Physical
performance

measure ICF core activity

Physical performance battery

Shields
et al,
1995
(26)

Rejeski
et al,
1995
(25)

McCarthy
and

Oldham,
2004
(24)

Steultjens
et al,
2001
(28)

Lin
et al,
2001
(6)

Stratford
and

Kennedy,
2006
(84)

Juhakoski
et al,
2008
(29)

Cecchi
et al,
2009
(23)

Wright
et al,
2010
(12)

French
et al,

in press
(85)

SPWT (time) d450: walking short
distance

d455: moving
around

X X X X X X X X

SCT (time) d410: changing body
position

d455: moving
around

d4551: climbing

X X X X X

6MWT (distance) d450: walking long
distance

d455: moving
around

X X X X X X

CST (count) d410: changing body
position

X X X X X X

TUG (time) d450: walking short
distance

d455: moving
around

d410 changing body
position

X X X X

LCT (time) d430: lift and carry
objects

d450: walking short
distance

X X

Sock Test (0–3
grade)

d540: dressing X X

Car Task (time) d410: changing body
position

X

Transfer to/from
lying down
(time)

d410: changing body
position

X X

Step Test (count) d410: changing body
position

X

Standing balance
(time)

d415: maintaining
body position

X

* ICF # International Classification of Functioning, Disability and Health; SPWT # Self-Paced Walk Test; SCT # Stair Climb Test; 6MWT # Six-Minute
Walk Test; CST # Chair Stand Test; TUG # Timed Up & Go; LCT # Lift and Carry Test.
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MDC90 3.08 seconds (0.2 meter/second) in 82 older people
(mean ! SD age 70.3 ! 9.8 years) with end-stage hip and
knee OA awaiting arthroplasty. This represents an 8.5%
difference from trial to trial (8). 40-meter SPWT: SEM 1.73
seconds (95% CI 1.39–2.29; 0.14 meter/second) and
MDC90 4.04 seconds (0.33 meter/second) in 21 people
with end-stage hip and knee OA when tested over a long
interval (median 178 days) (11).

Validity. Evidence of content validity. N/A.
Evidence of construct validity: function. The 13-meter

SPWT had a positive correlation with the Index of Severity
for Knee (r # 0.66) in people with knee OA (7) and with
the Lower Extremity Functional Scale (r # 0.59; 95% CI
0.44, 0.71) in people with knee and hip OA (33).

Evidence of construct validity: ROM. A positive corre-
lation was found between walking speed and flexion range
of the hip and knee among 702 community-dwelling older
people (r # 0.40 and 0.35, respectively) (34).

Evidence of criterion validity. As baseline scores on the
8-feet SPWT decreased from 0.80 meter/second to 0.43
meter/second in community-dwelling older people, a
greater percentage of people had disability in activities of
daily living 4 years later (35). Adults ages !70 years with
slow gait speeds ("70 cm/second) had a 1.5-fold increased
risk for falls (32).

Ability to detect change. Evidence of responsiveness:
standardized response means (SRMs) and effect sizes.
The 40-meter SPWT was responsive to detecting initial
deterioration (n # 115; SRM $0.89 [95% CI $1.42, 0.68])
and then subsequent improvement (n # 89; SRM 0.79
[95% CI 0.66–1.45]) in the early postoperative period fol-
lowing hip or knee arthroplasty (11). Walking speed was
not sensitive to change based on measures of disease ac-
tivity in people with RA (36,37).

Interpretability: minimum clinically important differ-
ences (MCIDs). A small MCID of 0.05 meter/second and
a substantial MCID of 0.10 meter/second were estimated
for walking speed %10 meters in 492 community-dwelling
elderly patients with mobility dysfunction, using both
distribution- and anchor-based methods. Based on respon-
siveness indices, per-group sample size estimations when
using gait velocity as an outcome measure were calculated
as 142–161 subjects for small meaningful change and
37–42 subjects for substantial change (38).

In a sample of 65 patients with hip OA undergoing
physiotherapy treatment, a comparison of 3 different an-
chor-based methods used to calculate MCIDs found that an
increase greater than or equal to 0.2, 0.3, and 0.2 meter/
second for the 40-meter SPWT was associated with a major
improvement (defined as patient-reported change of
greater than &5 on a $7 to &7 global rating of change
scale) (13).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. A direct measure of walking speed over short
distances, which is often limited in people with lower
extremity OA. The test is quick and easy to perform and
has minimal administrative or respondent burden. It ap-
pears to be relatively stable in people with lower extremity

OA when tested over short durations (8) and appears to be
a responsive outcome measure following rehabilitation
and surgery (11). The SPWT has been used in 8 different
performance batteries for people with lower extremity OA.

Caveats and cautions. Baseline practice effects have
been found; therefore, a practice trial is necessary prior to
baseline testing and should be considered for followup
testing (8). External factors such as age, sex, and ethnicity
can affect results on the SPWT (39,40). Depression and
cognitive status are also associated with lower walking
speeds (41). These external factors need to be considered
when interpreting test results.

Clinical usability. Easy to administer, analyze, and in-
terpret; readily available; requires little equipment; takes
"5 minutes to perform; and can be conducted in most
settings. It is recommended that a practice trial be pro-
vided and patients be monitored over several occasions to
improve reliability (8,9).

The test–retest estimates of the SPWT met the requisite
standards for making decisions at the individual patient
level (11), whether tested by the same or different asses-
sors (8). It is responsive to detecting deterioration and
improvement in the early postoperative period (11).

The MDC90 of 0.2 meter/second found for the 50-feet
SPWT provides information on the amount of change re-
quired to be confident that real change has occurred. In
people with end-stage OA, this could represent up to 20%
change (8).

Given that there is large variation in different methodo-
logic approaches to define MCIDs, caution is needed when
interpreting and using reported values to avoid misclassi-
fication of patient response to treatment (13).

Research usability. The SPWT is a reliable measure in
lower extremity OA. It is recommended that a practice trial
be provided and patients be monitored over several occa-
sions to improve reliability (8,9).

Additional comparisons of methodologies used to cal-
culate responsiveness and MCIDs are required in people
with lower extremity OA (13).

STAIR CLIMB TEST (SCT)

Description

Purpose. The SCT assesses the ability to ascend and
descend a flight of stairs, as well as lower extremity
strength, power, and balance.

A number of test variations have been developed for
different populations (osteoarthritis [OA], rheumatoid ar-
thritis, elderly, cardiopulmonary, cerebrovascular acci-
dent, and children). Test variations in people with lower
extremity OA include the number of steps, the task re-
quirement (ascent only or ascent/decent combined), or
whether the test is timed over a set number of steps or the
step count is recorded for a set period of time: 9-step
ascend/descend (11,25,42–46), 4-step ascend/descend (6),
3-step ascent cycle duration (47), 30-second test (12 steps)
(48,49), 3-step measured on 0–6 scale of level of assistance
(26), and 6-step fast and self-paced (21).

Content. A 9-step SCT was developed for end-stage hip
and knee OA (11,42,45,46), which measures the time to
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ascend and descend a flight of 9 steps (step height 20 cm)
in the usual manner at a safe and comfortable pace. Step-
ping pattern and use of aids are recorded. The use of a
hand rail was not specified for this test.

A similar 5- or 9-step SCT was described for individuals
with knee OA (25). The time required to ascend and de-
scend an isolated set of 5 or 9 stairs (18 cm) using a single
handrail is measured.

Domains covered. Mobility and climbing.
International Classification of Functioning, Disability

and Health categories. d410–d429: changing and main-
taining body position, d455: moving around, and d4551:
climbing.

Number of items. 1.
Response options/scale. Time (seconds) or number of

steps negotiated measured on a continuous ratio scale.
Recall period for items. Not applicable (N/A).
Endorsements. Cibulka MT, White DM, Woehrle J,

Harris-Hayes M, Enseki K, Fagerson TL, et al. Hip pain and
mobility deficits. Hip osteoarthritis: clinical practice
guidelines linked to the international classification of
functioning, disability, and health from the orthopaedic
section of the American Physical Therapy Association.
J Orthop Sports Phys Ther 2009;39:A1–25 (14).

Logerstedt DS, Snyder-Mackler L, Ritter RC, Axe MJ.
Knee pain and mobility impairments: meniscal and artic-
ular cartilage lesions. J Orthop Sports Phys Ther 2010;40:
A1–35 (50).

Examples of use. Outcome measure following hip/knee
arthroplasty: Madsen OR, Brot C. Assessment of extensor
and flexor strength in the individual gonarthrotic patient:
interpretation of performance changes. Clin Rheumatol
1996;15:154–60 (49).

Farquhar S, Snyder-Mackler L. The Chitranjan Ranawat
Award: the nonoperated knee predicts function 3 years
after unilateral total knee arthroplasty. Clin Orthop Relat
Res 2010;468:37–44 (51).

Floren M, Reichel H, Davis J, Laskin RS. The mini-
incision mid-vastus approach for total knee arthroplasty.
Oper Orthop Traumatol 2008;20:534–43 (52).

Zeni JA Jr, Snyder-Mackler L. Clinical outcomes after
simultaneous bilateral total knee arthroplasty: comparison
to unilateral total knee arthroplasty and healthy controls.
J Arthroplasty 2010;25:541–6 (53).

Zeni JA Jr, Snyder-Mackler L. Early postoperative
measures predict 1- and 2-year outcomes after unilateral
total knee arthroplasty: importance of contralateral limb
strength. Phys Ther 2010;90:43–54 (54).

Outcome measure following physical rehabilitation (ex-
ercise programs) in hip and knee OA: Galea MP, Levinger
P, Lythgo N, Cimoli C, Weller R, Tully E, et al. A targeted
home- and center-based exercise program for people after
total hip replacement: a randomized clinical trial. Arch
Phys Med Rehabil 2008;89:1442–7 (15).

Fisher NM, Gresham GE, Abrams M, Hicks J, Horrigan D,
Pendergast DR. Quantitative effects of physical therapy on
muscular and functional performance in subjects with os-
teoarthritis of the knees. Arch Phys Med Rehabil 1993;74:
840–7 (17).

Ettinger WH Jr, Burns R, Messier SP, Applegate W,
Rejeski WJ, Morgan T, et al. A randomized trial comparing

aerobic exercise and resistance exercise with a health ed-
ucation program in older adults with knee osteoarthritis:
the Fitness Arthritis and Seniors Trial (FAST). JAMA
1997;277:25–31 (55).

Fransen M, Nairn L, Winstanley J, Lam P, Edmonds J.
Physical activity for osteoarthritis management: a random-
ized controlled clinical trial evaluating hydrotherapy or
Tai Chi classes. Arthritis Rheum 2007;57:407–14 (56).

Bennell KL, Hunt MA, Wrigley TV, Hunter DJ, McManus
FJ, Hodges PW, et al. Hip strengthening reduces symptoms
but not knee load in people with medial knee osteoarthri-
tis and varus malalignment: a randomised controlled trial.
Osteoarthritis Cartilage 2010;18:621–8 (57).

McKnight PE, Kasle S, Going S, Villanueva I, Cornett M,
Farr J, et al. A comparison of strength training, self-
management, and the combination for early osteoarthritis
of the knee. Arthritis Care Res (Hoboken) 2010;62:45–53 (58).

Talbot LA, Gaines JM, Huynh TN, Metter EJ. A home-
based pedometer-driven walking program to increase
physical activity in older adults with osteoarthritis of the
knee: a preliminary study. J Am Geriatr Soc 2003;51:
387–92 (59).

Outcomes following drug therapy trials: Clarke AK. A
double-blind comparison of naproxen against indometacin
in osteoarthrosis. Arzneimittelforschung 1975;25:302–4 (60).

Predictive studies (risk/prevention) in hip and knee OA:
Pua YH, Clark RA, Bryant AL. Physical function in hip
osteoarthritis: relationship to isometric knee extensor
steadiness. Arch Phys Med Rehabil 2010;91:1110–6 (21).

Thomas SG, Pagura SM, Kennedy D. Physical activity
and its relationship to physical performance in patients
with end stage knee osteoarthritis. J Orthop Sports Phys
Ther 2003;33:745–54 (22).

Singh JA, O’Byrne M, Harmsen S, Lewallen D. Predic-
tors of moderate-severe functional limitation after primary
total knee arthroplasty (TKA): 4701 TKAs at 2-years and
2935 TKAs at 5-years. Osteoarthritis Cartilage 2010;18:
515–21 (61).

Zeni JA Jr, Axe MJ, Snyder-Mackler L. Clinical predic-
tors of elective total joint replacement in persons with
end-stage knee osteoarthritis. BMC Musculoskelet Disord
2010;11:86 (62).

Zeni JA Jr, Snyder-Mackler L. Preoperative predictors
of persistent impairments during stair ascent and descent
after total knee arthroplasty. J Bone Joint Surg Am 2010;
92:1130–6 (63).

Cost-effectiveness: Sevick MA, Bradham DD, Muender
M, Chen GJ, Enarson C, Dailey M, et al. Cost-effectiveness
of aerobic and resistance exercise in seniors with knee
osteoarthritis. Med Sci Sports Exerc 2000;32:1534–40 (64).

Used in a number of different performance batteries:
Lin YC, Davey RC, Cochrane T. Tests for physical function
of the elderly with knee and hip osteoarthritis. Scand
J Med Sci Sports 2001;11:280–6 (6).

McCarthy CJ, Oldham JA. The reliability, validity and
responsiveness of an aggregated locomotor function (ALF)
score in patients with osteoarthritis of the knee. Rheuma-
tology (Oxford) 2004;43:514–7 (24).

Rejeski WJ, Ettinger WH Jr, Schumaker S, James P,
Burns R, Elam JT. Assessing performance-related disabil-
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ity in patients with knee osteoarthritis. Osteoarthritis Car-
tilage 1995;3:157–67 (25).

Shields RK, Enloe LJ, Evans RE, Smith KB, Steckel SD.
Reliability, validity, and responsiveness of functional tests
in patients with total joint replacement. Phys Ther 1995;
75:169–79 (26).

Stratford PW, Kennedy DM, Woodhouse LJ. Perfor-
mance measures provide assessments of pain and function
in people with advanced osteoarthritis of the hip or knee.
Phys Ther 2006;86:1489–96 (27) (Table 1).

Practical Application

How to obtain. No formal instructions are required. De-
scriptions are available from the literature (25,42,46).

Method of administration. Performance based (assessed
directly as test is performed). Equipment required: flight of
9–12 stairs and stopwatch to time in seconds to nearest
tenth.

Scoring. Time (seconds) taken to complete the task,
where smaller values represent better performance, and
number of steps negotiated in set time, where larger values
represent better performance.

Score interpretation. No formal normative values were
found.

Respondent burden. Less than 5 minutes.
Administrative burden. Less than 5 minutes, including

instructions. Time to score is upon completion of test
where the time (seconds) or the number of steps negoti-
ated is recorded. The step pattern (i.e., step-to-step, step-
over-step) and use of gait aids and/or handrail can also be
recorded. No training is required. Only 1 tester is required.

Translations/adaptations. Easy to translate/adapt into
any language.

Psychometric Information

Acceptability. In a sample of 106 elderly people with
symptomatic hip or knee OA, all were able to complete the
SCT on 2 separate occasions (6).

Reliability. Evidence for internal consistency. N/A.
Evidence for stability (test–retest). 9-step SCT: long in-

terval (median 178 days) intraclass correlation coefficient
(ICC2,1) 0.90 (95% confidence interval [95% CI] 0.79, 0.96)
in 21 people with end-stage hip and knee OA (11). 4-step
SCT: intrasession ICC2,1 0.94–0.96 (95% CI 0.75, 0.99) in
106 older adults with symptomatic hip and/or knee OA
(6). 5- or 9-step SCT: r # 0.93 in 25 people with knee OA
over a 2-week period (25). When tested over a 3-month
period test–retest reliability decreased (r # 0.75), reflecting
the possibility of true change over this timeframe (25).

Evidence for interrater reliability. Total interrater reli-
ability between 3 clinicians: ICC2,1 0.94 (95% CI 0.55, 0.98)
in 22 people 2–6 months following knee arthroplasty (65).

Measurement error: minimum detectable change at 90%
confidence (MDC90) and/or standard error of measure-
ment (SEM). 9-step SCT: an SEM of 2.35 seconds (95% CI
1.89, 3.10) and an MDC90 of 5.5 seconds were found in a
sample of 21 people with end-stage hip and knee OA
awaiting arthroplasty (mean ! SD age 63.7 ! 10.7 years)
(11). 4-step SCT: an SEM of 0.25–0.28 seconds was found

in 106 elderly people with symptomatic hip/knee OA (6).
11-step SCT: an SEM of 1.14 seconds and an MDC90 of 2.6
seconds was found in a sample of 22 people with lower
extremity OA following knee arthroplasty (65).

Validity. Evidence of content validity. N/A.
Evidence of construct validity: function. A positive cor-

relation (r # 0.53) was found between the 4-step SCT and
the Western Ontario and McMaster Universities Osteo-
arthritis Index physical functioning subscale in 106 el-
derly people with symptomatic hip/knee OA (6). A posi-
tive correlation (r # 0.44) was found between the 3-minute
SCT (number of steps) and the Walking Impairment Ques-
tionnaire stair climbing subscale in 105 overweight pa-
tients with knee OA (66).

Evidence of construct validity: strength. Negative corre-
lations were found between the 9-step SCT and quadri-
ceps/hamstring strength in knee OA (43,67). Lower values
(faster time) on the SCT indicated better performance,
whereas higher values on the lower extremity strength test
indicated better performance (r # $0.50 and $0.52, re-
spectively).

Evidence of criterion validity. The SCT correlated well
(r # 0.59–0.68) with other physical performance measures
(figure-8 walk test, gait speed, chair rise test) when tested
following knee arthroplasty. The SCT was best associated
with gait speed and least associated with the chair rise
test (65).

Ability to detect change. Evidence of responsiveness:
standardized response means (SRMs) and effect sizes (ES).
The 9-step SCT was responsive to detecting initial deteri-
oration (n # 87; SRM $1.74 [95% CI $2.13, $1.45]) and
then subsequent improvement (n # 73; SRM 1.98 [95% CI
1.68, 2.42]) in 150 patients during the early postoperative
period following hip or knee arthroplasty (11). The 12-step
SCT was the most responsive physical performance mea-
sure during short-term recovery following knee arthro-
plasty, with an ES of $0.71 (worsening) 1 month postop-
eratively and an ES of 0.84 (improvement) at 12-month
followup (67).

Interpretability: minimum clinically important differ-
ences (MCIDs). No information on the MCID relevant to
lower extremity OA could be found.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The SCT is a direct measure of the ability to
negotiate stairs, which is a common activity limitation and
rehabilitation goal in people with lower extremity OA (68).
The SCT appears to be stable in people with lower extrem-
ity OA and appears to be responsive to detect change
(expected improvement and expected deterioration) fol-
lowing interventions such as physiotherapy and joint re-
placement surgery. The SCT correlates well with other
physical performance measures and is best correlated with
walking speed (6,65).

The SCT has been used in 6 different performance bat-
teries for people with lower extremity OA (6,24–27,29).

Caveats and cautions. The SCT was dropped from 1
performance battery (27,69), as it was thought to be mea-
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suring more complex constructs than just physical perfor-
mance similar to some of the self-reported measures (70).

Direct comparisons of the SCT across studies and during
multiple assessments require the utilization of consistent
specifications used during testing. These specifications
include the step number, step height, and depth; use of a
hand rail; and use of assistive devices.

Clinical usability. Easy to administer, analyze, and in-
terpret; readily available; requires little equipment; takes
"5 minutes to perform; and can be conducted in most
settings provided access to stairs is available. There is a
lack of information concerning the MCID for specific dis-
ease conditions, including OA.

Research usability. The SCT is relatively stable across
time provided standardized environment, instructions,
and encouragement are supplied. The SCT is found to
have greater responsiveness than the patient-report ques-
tionnaires during the acute stages after knee replacement
surgery and was shown to be the most responsive physical
performance measure in the early recovery period (67).
Further knowledge is required on the MCID in different
disease conditions such as lower extremity OA.

SIX-MINUTE WALK TEST (6MWT)

Description

Purpose. The 6MWT assesses endurance and ability to
walk over longer distances. The 6MWT was first described
as a field test for physical fitness in 1963 (71) and then as
a 12-minute walk test in people with chronic bronchitis
(72). The 6MWT was found to perform as well as the
12-minute walk (73), and is now used to assess the sub-
maximal level of functional performance at a similar level
required for daily physical activities (74).

Used in many conditions, such as osteoarthritis (OA),
cardiopulmonary disease, stroke, traumatic brain injury,
patients who have undergone an amputation, Parkinson’s
disease, and Alzheimer’s disease, as well as in elderly
populations and children.

Content. Measures the distance an individual is able to
walk in 6 minutes on a hard, flat, indoor surface. Standard-
ized verbal encouragement (e.g., “5 minutes to go–keep
going you are doing really well”) can be provided at min-
ute intervals and rest is allowed as required.

Domains covered. Walking long distances.
International Classification of Functioning, Disability

and Health categories. d410–d429: changing and main-
taining body position, d450: walking.

Number of items. 1.
Response options/scale. Distance (meters) measured on

a continuous ratio scale.
Recall period for items. Not applicable (N/A).
Endorsements. The American College of Rheumatology

(http://www.rheumatology.org/practice/clinical/clinician
researchers/outcomes-instrumentation/6MWT.asp).

Logerstedt DS, Snyder-Mackler L, Ritter RC, Axe MJ.
Knee pain and mobility impairments: meniscal and artic-
ular cartilage lesions. J Orthop Sports Phys Ther 2010;40:
A1–35 (50).

Examples of use. Outcome measure following hip/knee
arthroplasty: Kennedy DM, Stratford PW, Wessel J, Gollish
JD, Penney D. Assessing stability and change of four per-
formance measures: a longitudinal study evaluating out-
come following total hip and knee arthroplasty. BMC Mus-
culoskelet Disord 2005;6:3 (11).

Parent E, Moffet H. Comparative responsiveness of loco-
motor tests and questionnaires used to follow early recov-
ery after total knee arthroplasty. Arch Phys Med Rehabil
2002;83:70–80 (47).

Mizner RL, Petterson SC, Clements KE, Zeni JA Jr, Irr-
gang JJ, Snyder-Mackler L. Measuring functional im-
provement after total knee arthroplasty requires both
performance-based and patient-report assessments: a lon-
gitudinal analysis of outcomes. J Arthroplasty 2011;26:
728–37 (67).

Stratford PW, Kennedy DM, Maly MR, Macintyre NJ.
Quantifying self-report measures’ overestimation of mobil-
ity scores postarthroplasty. Phys Ther 2010;90:1288–96 (75).

Outcome measure following physical rehabilitation in
hip and knee OA: Ettinger WH Jr, Burns R, Messier SP,
Applegate W, Rejeski WJ, Morgan T, et al. A randomized
trial comparing aerobic exercise and resistance exercise
with a health education program in older adults with knee
osteoarthritis: the Fitness Arthritis and Seniors Trial
(FAST). JAMA 1997;277:25–31 (55).

Foley A, Halbert J, Hewitt T, Crotty M. Does hydrother-
apy improve strength and physical function in patients
with osteoarthritis: a randomised controlled trial compar-
ing a gym based and a hydrotherapy based strengthening
programme. Ann Rheum Dis 2003;62:1162–7 (76).

Deyle GD, Henderson NE, Matekel RL, Ryder MG,
Garber MB, Allison SC. Effectiveness of manual physical
therapy and exercise in osteoarthritis of the knee: a ran-
domized, controlled trial. Ann Intern Med 2000;132:
173–81 (77).

Moffet H, Collet JP, Shapiro SH, Paradis G, Marquis F,
Roy L. Effectiveness of intensive rehabilitation on func-
tional ability and quality of life after first total knee arthro-
plasty: a single-blind randomized controlled trial. Arch
Phys Med Rehabil 2004;85:546–56 (78).

Outcomes following drug therapy trials: Frestedt JL,
Kuskowski MA, Zenk JL. A natural seaweed derived min-
eral supplement (Aquamin F) for knee osteoarthritis: a
randomised, placebo controlled pilot study. Nutr J 2009;
8:7 (79).

Predictive studies (risk/prevention) in hip and knee OA:
Juhakoski R, Tenhonen S, Anttonen T, Kauppinen T,
Arokoski JP. Factors affecting self-reported pain and phys-
ical function in patients with hip osteoarthritis. Arch Phys
Med Rehabil 2008;89:1066–73 (29).

Farquhar S, Snyder-Mackler L. The Chitranjan Ranawat
Award: the nonoperated knee predicts function 3 years
after unilateral total knee arthroplasty. Clin Orthop Relat
Res 2010;468:37–44 (51).

Maly MR, Costigan PA, Olney SJ. Role of knee kinemat-
ics and kinetics on performance and disability in people
with medial compartment knee osteoarthritis. Clin Bio-
mech (Bristol, Avon) 2006;21:1051–9 (80).

Crosbie J, Naylor J, Harmer A, Russell T. Predictors of
functional ambulation and patient perception following
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total knee replacement and short-term rehabilitation. Dis-
abil Rehabil 2010;32:1088–98 (81).

Parent E, Moffet H. Preoperative predictors of locomotor
ability two months after total knee arthroplasty for severe
osteoarthritis. Arthritis Rheum 2003;49:36–50 (82).

Predictive studies for hospitalization and mortality:
Lord SR, Menz HB. Physiologic, psychologic, and health
predictors of 6-minute walk performance in older people.
Arch Phys Med Rehabil 2002;83:907–11 (83).

Used in a number of different performance batteries for
people with lower extremity OA: Cecchi F, Molino-Lova R,
Di Iorio A, Conti AA, Mannoni A, Lauretani F, et al.
Measures of physical performance capture the excess
disability associated with hip pain or knee pain in older
persons. J Gerontol A Biol Sci Med Sci 2009;64:1316–24 (23).

Rejeski WJ, Ettinger WH Jr, Schumaker S, James P, Burns
R, Elam JT. Assessing performance-related disability in
patients with knee osteoarthritis. Osteoarthritis Cartilage
1995;3:157–67 (25).

Juhakoski R, Tenhonen S, Anttonen T, Kauppinen T,
Arokoski JP. Factors affecting self-reported pain and phys-
ical function in patients with hip osteoarthritis. Arch Phys
Med Rehabil 2008;89:1066–73 (29).

Stratford PW, Kennedy DM. Performance measures were
necessary to obtain a complete picture of osteoarthritic
patients. J Clin Epidemiol 2006;59:160–7 (84).

French HP, Fitzpatrick M, FitzGerald O. Responsiveness
of physical function outcomes following physiotherapy
intervention for osteoarthritis of the knee: an outcome
comparison study. Physiotherapy. In press (85) (Table 1).

Used as a measure on the Senior’s Fitness Test (Fuller-
ton Functional Test), developed as part of the LifeSpan
Wellness Program: Rikli RE, Jones CJ. The development
and validation of a functional fitness test for community-
residing older adults. J Aging Phys Act 1999;7:129–61 (86).

Rikli RE, Jones CJ. Functional fitness normative scores
for community-residing older adults, ages 60–94. J Aging
Phys Act 1999;7:162–81 (87).

Practical Application

How to obtain. Descriptions are readily available on-
line at: http://www.thoracic.org/statements/resources/pfet/
sixminute.pdf and http://www.topendsports.com/testing/
tests/walk-6min.htm.

Method of administration. Performance based (assessed
directly as test is performed). Ideally conducted in an
enclosed quiet hallway by a single administrator. A stan-
dardized procedure is important as performance can vary
depending on the instructions provided, number of turns
in the course, frequency and type of encouragement given,
and number of trials performed.

Equipment required: 30 meters, premeasured flat walk-
ing area with interval markings every 3 meters, cones or
brightly colored tape to mark boundaries of the course,
watch or timer, and a chair (for resting if required).

Scoring. Distance (meters). Resting is allowed, but the
time is not stopped. A greater distance represents better
performance.

Score interpretation. In a sample of 109 (61 women)
healthy white subjects ages 45–85 years, the average dis-

tances were: men, 682 meters (range 549–900) and
women, 643 meters (range 479–816).

For patients with advanced lung disease/chronic ob-
structive pulmonary disease or heart failure, a 6MWT dis-
tance of "300 meters was associated with increased mor-
bidity and mortality (88).

6MWT distances were found to be associated with age,
sex, and height, and in women, body mass index (BMI).
Regression equations to predict 6MWT in middle-aged
and elderly adults were calculated (89): men, 6MWT
(meters) # 867 $ (5.71 age, years) & (1.03 height, cm) and
women, 6MWT (meters) # 525 $ (2.86 age, years) & (2.71
height, cm) $ (6.22 BMI, kg/m2).

Respondent burden. Minimal; "10 minutes. Could be
physically demanding for very frail people or those with
respiratory disorders.

Administrative burden. Less than 10 minutes, includ-
ing instructions. Time to score is upon completion of the
test where distance covered is calculated. It has been rec-
ommended that technicians who administer the 6MWT
should be trained using a standard protocol, be supervised
for several tests before administering them, and have car-
diopulmonary resuscitation training (74).

Translations/adaptations. Easily translated/adapted into
any language.

Psychometric Information

Acceptability. Possible ceiling effects for people with
normal or high exercise capacities. Large baseline dis-
tances may limit the ability to detect performance im-
provements over time.

Reliability. Evidence for internal consistency. N/A.
Evidence for stability (test–retest). Intrasession stability

intraclass correlation coefficient (ICC2,1) 0.95–0.97 in 96
community-dwelling elderly people (ages 61–89 years)
with independent functioning (40). Long interval (median
178 days) test–retest ICC2,1 0.94 (95% confidence interval
[95% CI] 0.88, 0.98) in 21 people with end-stage hip and
knee OA (11).

Measurement error: minimum detectable change at 90%
confidence (MDC90) and/or standard error of measure-
ment (SEM). An SEM of 26.9 meters (95% CI 21.1, 34.8)
and an MDC90 of 61.3 meters were found in 21 people with
end-stage hip and knee OA awaiting arthroplasty (mean !
SD age 63.7 ! 10.7 years) (11).

Validity. Evidence of content validity. N/A.
Evidence of construct validity: endurance. A positive

correlation (r # 0.71) was found with maximum oxygen
consumption following knee arthroplasty (90).

Evidence of construct validity: strength. Positive cor-
relations (r # 0.44–0.47) were found with quadriceps/
hamstring strength in knee OA (43,67) and (r # 0.58) with
quadriceps strength 12 months post–knee arthroplasty (91).

Evidence of construct validity: function. A positive cor-
relation was found with the Walking Impairment Ques-
tionnaire distance subscale (r # 0.52) and speed subscale
(r # 0.51) in 105 overweight people with knee OA (66).

A positive correlation was found with the Short Form 36
physical function scale (r # 0.62) (91). The 6MWT was less
well correlated with the Western Ontario and McMaster
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Universities Osteoarthritis Index (WOMAC) physical func-
tion subscale (r # $0.27; a negative value was expected as
greater values on the 6MWT indicated better performance,
whereas lower values on the WOMAC indicated better
function) in people with hip OA (29).

Evidence of criterion validity. Preoperative 6MWT
scores, along with knee pain and knee flexion range, were
significant predictors (adjusted R2 # 0.66) of locomotor
ability 2 months after knee arthroplasty (82).

Ability to detect change. Evidence of responsiveness:
standardized response means (SRMs) and effect sizes (ES).
The 6MWT was responsive to detecting initial deteriora-
tion (n # 82; SRM $1.74 [95% CI $1.97, $1.60]) and then
subsequent improvement (n # 61; SRM 1.90 [95% CI 1.46,
2.39]) in the early postoperative period following hip or
knee arthroplasty in 150 subjects (11). It was found to be
the most responsive physical performance measure in 39
patients with knee OA following physiotherapy inter-
vention (ES 0.43, SRM 0.54) (85).

Interpretability: minimum clinically important differ-
ences (MCIDs). A small MCID of 20 meters and a substan-
tial MCID of 50 meters have been estimated for the 6MWT
in a sample of 492 community-dwelling elderly people
with mobility dysfunction when using both distribution-
and anchor-based methods. Based on responsiveness in-
dices, per-group sample size estimations for the 6MWT
were calculated as 71–115 subjects for a small meaningful
change and 13–20 subjects for a substantial meaningful
change (38).

The smallest difference that was associated with a no-
ticeable clinical difference in patients’ perceptions of ex-
ercise performance (i.e., “a little bit better”) was 54 meters
(37,71) in a study of 112 patients (50% women) with stable
severe chronic obstructive pulmonary disease (92).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The 6MWT measures submaximal functional
performance, which is a common problem found in people
with lower extremity OA (68). It appears to be sensitive to
detect change following interventions such as physical
therapy and joint replacement surgery. The measure ap-
pears to be appropriate for both early and end-stage OA as
well as postarthroplasty.

The 6MWT has been used in a number of different
performance batteries for people with lower extremity
OA (23,25,29,84,85). It is also used in the Senior’s Fitness
Test (Fullerton Functional Test) developed as part of the
LifeSpan Wellness Program (86,87).

Caveats and cautions. The 6MWT is a single measure
that evaluates the global and integrated responses of the
systems (cardiovascular, cardiopulmonary, and neuro-
muscular) involved during exercise. As such, a single dis-
tance score may not provide specific information on the
function or contribution of each of the systems involved in
the test. This may limit its use as an outcome measure for
some populations, such as in systemic sclerosis (93).

A number of factors can cause variations in performance
and therefore need to be documented. Encouragement has
been shown to increase the distance walked (94). The

number of trials performed can also vary the walk distance
(95). It has been suggested that a practice test is not needed
in most clinical settings but should be considered. If a
practice test is performed, then at least 1-hour rest should
be allowed before the second test. The greatest distance is
then recorded (74).

Contraindications. Absolute: unstable coronary disease.
Relative: resting heart rate %120 beats/minute, systolic
blood pressure (BP) %180 mm Hg, diastolic BP %100 mm
Hg; exertional angina without availability of antiangina
medications; resting tachycardia %120 beats/minute; and
syncope during exercise (especially in pulmonary hyper-
tension) (74,88).

Clinical usability. Easy to administer, analyze, and in-
terpret; readily available; requires little equipment; takes
"10 minutes to perform; and can be conducted in most
settings provided enough space is available.

There is a lack of information concerning the MCID for
specific disease conditions, including OA. Current knowl-
edge of MCIDs for the 6MWT in elderly people with mo-
bility dysfunction suggests this value is smaller than the
minimum detectable change (MDC) in people with lower
extremity OA (38).

Research usability. The 6MWT is relatively stable
across time provided standardized environment, instruc-
tions, and encouragement are supplied. Further knowl-
edge is required on the MDC and MCID in different disease
conditions such as lower extremity OA. Administrative
and respondent burden does not limit research use.

CHAIR STAND TEST (CST)

Description

Purpose. The CST assesses the ability to rise from a
chair and sit back down, as well as lower body strength
and power.

Measured by either the time it takes to complete a spec-
ified number of chair stand repetitions (e.g., 10 repetitions
[96], once [41], or 5 repetitions [35,97]) or the number of
chair stand repetitions possible in a 30-second period
(8,48,98).

The 10-repetition CST was originally developed for peo-
ple with polymyositis and lower extremity weakness (96).
A 30-second CST was later developed for community-
dwelling older adults (ages 66–97 years) (98). It is also
used in hip and knee osteoarthritis (OA), older adults, and
children.

Content. For the 30-second CST, individuals are re-
quired to stand up from a standard chair ('43 cm) to a
fully extended standing position as many times as pos-
sible with their arms folded across their chest. The number
of completed repetitions achieved in 30 seconds is re-
corded (98).

Domains covered. Sitting and getting in/out of a seated
position.

International Classification of Functioning, Disability
and Health categories. d410: changing basic body position.

Number of items. 1.
Response options/scale. The total number of stand rep-

etitions completed in 30 seconds or the time it takes to
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complete a specified number of repetitions measured on a
continuous ratio scale.

Recall period for items. Not applicable (N/A).
Endorsements. None known.
Examples of use. Outcome measure following hip/knee

arthroplasty: Boonstra MC, De Waal Malefijt MC, Verdon-
schot N. How to quantify knee function after total knee
arthroplasty? Knee 2008;15:390–5 (99).

Catani F, Innocenti B, Belvedere C, Labey L, Ensini A,
Leardini A. The Mark Coventry Award: articular contact
estimation in TKA using in vivo kinematics and finite
element analysis. Clin Orthop Relat Res 2010;468:19–28
(100).

Outcome measure following physical rehabilitation
(exercise programs) in hip and knee OA: Talbot LA, Gaines
JM, Huynh TN, Metter EJ. A home-based pedometer-
driven walking program to increase physical activity in
older adults with osteoarthritis of the knee: a preliminary
study. J Am Geriatr Soc 2003;51:387–92 (59).

French HP, Fitzpatrick M, FitzGerald O. Responsiveness
of physical function outcomes following physiotherapy
intervention for osteoarthritis of the knee: an outcome
comparison study. Physiotherapy. In press (85).

Arnold CM, Faulkner RA. The effect of aquatic exercise
and education on lowering fall risk in older adults with
hip osteoarthritis. J Aging Phys Act 2010;18:245–60 (101).

Piva SR, Gil AB, Almeida GJ, DiGioia AM 3rd, Levison
TJ, Fitzgerald GK. A balance exercise program appears to
improve function for patients with total knee arthroplasty:
a randomized clinical trial. Phys Ther 2010;90:880–94 (102).

Wang C, Schmid CH, Hibberd PL, Kalish R, Roubenoff R,
Rones R, et al. Tai Chi is effective in treating knee osteo-
arthritis: a randomized controlled trial. Arthritis Rheum
2009;61:1545–53 (103).

Outcomes following drug trials for OA: Fujita T, Fujii Y,
Munezane H, Ohue M, Takagi Y. Analgesic effect of ralox-
ifene on back and knee pain in postmenopausal women
with osteoporosis and/or osteoarthritis. J Bone Miner
Metab 2010;28:477–84 (104).

Predictive studies (risk/prevention) in hip and knee OA:
Guralnik JM, Ferrucci L, Simonsick EM, Salive ME, Wal-
lace RB. Lower-extremity function in persons over the age
of 70 years as a predictor of subsequent disability. N Engl
J Med 1995;332:556–61 (35).

The CST has been used in a number of different perfor-
mance batteries: Lin YC, Davey RC, Cochrane T. Tests for
physical function of the elderly with knee and hip osteo-
arthritis. Scand J Med Sci Sports 2001;11:280–6 (6).

Cecchi F, Molino-Lova R, Di Iorio A, Conti AA, Mannoni
A, Lauretani F, et al. Measures of physical performance
capture the excess disability associated with hip pain or
knee pain in older persons. J Gerontol A Biol Sci Med Sci
2009;64:1316–24 (23).

McCarthy CJ, Oldham JA. The reliability, validity and
responsiveness of an aggregated locomotor function (ALF)
score in patients with osteoarthritis of the knee. Rheuma-
tology (Oxford) 2004;43:514–7 (24).

Steultjens MP, Roorda LD, Dekker J, Bijlsma JW. Respon-
siveness of observational and self-report methods for as-
sessing disability in mobility in patients with osteoarthri-
tis. Arthritis Rheum 2001;45:56–61 (28).

French HP, Fitzpatrick M, FitzGerald O. Responsiveness
of physical function outcomes following physiotherapy
intervention for osteoarthritis of the knee: an outcome
comparison study. Physiotherapy. In press (85).

Wright AA, Hegedus EJ, David Baxter G, Abbott JH.
Measurement of function in hip osteoarthritis: develop-
ing a standardized approach for physical performance
measures. Physiother Theory Pract 2011;27:253–62 (105)
(Table 1).

Also used in the Senior’s Fitness Test (Fullerton Func-
tional Test) developed as part of the LifeSpan Wellness
Program: Rikli RE, Jones CJ. The development and valida-
tion of a functional fitness test for community-residing
older adults. J Aging Phys Act 1999;7:129–61 (86).

Rikli RE, Jones CJ. Functional fitness normative scores
for community-residing older adults, ages 60–94. J Aging
Phys Act 1999;7:162–81 (87).

Practical Application

How to obtain. Descriptions are readily available online
at: http://www.topendsports.com/testing/tests/chair-stand.
htm.

Method of administration. Performance based (assessed
directly as test is performed). Equipment required: a
straight back chair without arm rests (seat 43 cm high) and
a stopwatch or timer (30 seconds).

Scoring. Number of repetitions (count), where higher
values represent better performance, and time (seconds)
taken to complete set number or repetitions, where smaller
values (faster time) represent better performance.

Score interpretation. Normative scores for the 30-second
CST in community-dwelling older people (87): age range
60–64 years, average count for women 12–17, average
count for men 14–19; age range 65–69 years, average count
for women 11–16, average count for men 12–18; age range
70–74 years, average count for women 10–15, average
count for men 12–17; age range 75–79 years, average count
for women 10–15, average count for men 11–17; age range
80–84 years, average count for women 9–14, average
count for men 10–15; age range 85–89 years, average count
for women 8–13, average count for men 8–14; age range
90–94 years, average count for women 4–11, average
count for men 7–12.

The score interpretation calculator is available online at:
http://www.exrx.net/Calculators/SeniorChairStand.html.

Respondent burden. Less than 3 minutes.
Administrative burden. Less than 3 minutes to admin-

ister, including instructions. Time to score is upon com-
pletion of test where the number of stands/time taken is
recorded. The use of arms to assist in standing/sitting can
also be recorded. No training is required. Only 1 tester is
required.

Translations/adaptations. Easy to translate/adapt into
any language.

Psychometric Information

Acceptability. Possible floor effects have been found for
the repetition CST. In a sample of 106 older adults with
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symptomatic hip or knee OA, 24% were unable to com-
plete the 5-repetition chair rise test due to pain (6).

Similarly, in a sample of 5,000 community-dwelling
residents, 22% of people age %71 years could not com-
plete the 5-repetition chair rise test (106).

Reliability. Evidence for internal consistency. N/A.
Evidence for stability (test–retest). 30-second CST: intra-

session intraclass correlation coefficient (ICC1,1) 0.95 (95%
confidence interval [95% CI] 0.93, 0.97) in 82 older people
with end-stage hip or knee OA (8). 5-repetition CST: intra-
session ICC2,1 0.94–0.96 (95% CI 0.75, 0.99) in 106 elderly
people with symptomatic hip and/or knee OA (6). 30-
second CST: 2–5 days test–retest ICC 0.89 (95% CI 0.79,
0.936) in 76 community-dwelling older person (98).

Evidence of interrater reliability. 30-second CST: ICC1,1

0.93 (95% CI 0.87, 0.96) when tested at baseline, which
improved on subsequent testing occasions (ICC1,1 0.98;
95% CI 0.96, 0.99) (8); and ICC2,1 0.81 (95% CI 0.63, 0.91)
in 29 people with hip OA when tested within a 7-day
period (13).

Measurement error: minimum detectable change at 90%
confidence (MDC90) and/or standard error of measure-
ment (SEM). 30-second CST: an SEM of 1.3 repetitions
was found in 29 people with hip OA (mean ! SD age
66.5 ! 9.4 years) (13); and an SEM of 0.7 repetitions (11%
difference from trial to trial) and an MDC90 of 1.64 repeti-
tions was found in 82 older people with end-stage hip and
knee OA awaiting arthroplasty (mean ! SD age 70.3 ! 9.8
years) (8).

Validity. Evidence of content validity. N/A.
Evidence of construct validity: function. A positive cor-

relation was found with walking speed (r # 0.66) in frail
older adults (107) and a positive correlation was found
with the Stair Climb Test (r # 0.59) when tested following
knee arthroplasty (65).

Evidence of construct validity: strength. A moderate
correlation was found with the weight-adjusted leg-press
test of lower extremity strength in both community-
dwelling older men (r # 0.78; 95% CI 0.63, 0.88) and
women (r # 0.71; 95% CI 0.53, 0.84) (98).

Evidence of predictive validity. A 1-repetition CST %3.5
seconds was found to be a significant predictor of falls in
the ambulatory frail older people, with an adjusted odds
ratio of 3.4 (95% CI 1.2, 9.4) (108).

Ability to detect change. Evidence of responsiveness:
standardized response means (SRMs) and effect sizes (ES).
A small ES (0.36, SRM 0.39; mean change score 2.2 [95%
CI 0.4, 4.1]) was found for the 5-repetition CST in 39
people with knee OA following outpatient exercised-based
physiotherapy (85).

Interpretability: minimum clinically important differ-
ences (MCIDs). In a sample of 65 patients with hip OA
undergoing physiotherapy treatment, a comparison of 3
different anchor-based methods used to calculate MCIDs
found that an increase greater than or equal to 2.0, 2.6, and
2.1 repetitions on the 30-second CST was associated with
a major improvement (defined as patient-reported change
of greater than &5 on a $7 to &7 global rating of change
scale) (13).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. A direct measure of the ability to rise from a
chair, which is an activity that is commonly limited in
people with lower extremity OA (4,42,68). The test is
quick and easy to perform and has minimal administrative
or respondent burden. The CST appears to be relatively
stable in people with lower extremity OA when tested over
short durations. The CST has been used in 6 different
performance batteries for people with lower extremity OA.

Caveats and cautions. It is important to consider the
CST version (i.e., 30 seconds or repetitions) being used, as
psychometric information will be specific to the method.
Baseline practice effects have been found; therefore, a
practice trial is recommended prior to baseline testing and
should be considered for followup testing (8). Floor effects
have been noted for the repetition CST, and use of the
30-second CST may help overcome this (98). Other factors
such as age, sex, and ethnicity can affect the results of the
CST and need to be considered when interpreting test
results (39,98).

Clinical usability. Easy to administer, analyze, and in-
terpret. The CST requires little equipment, can be con-
ducted in most settings, and takes "3 minutes to perform.

Available evidence of measurement error associated
with the CST indicates that a change of at least 2 repeti-
tions in a 30-second period is required to determine real
change. In some age groups, this could require that up to
22% change is required to indicate real improvement or
deterioration.

Given that there is large variation in different methodo-
logic approaches to define MCIDs, caution is needed when
interpreting and using reported values to avoid misclassi-
fication of patient response to treatment (13).

Research usability. Repeated intrasession testing may
be limited, as repeated sit-to-stand activity may aggravate
pain in people with OA (8). Limited information on ES
limits the ability to estimate adequate sample sizes when
using this measure as a primary outcome measure in clin-
ical studies. Additional comparisons of methodologies
used to calculate responsiveness and MCIDs are required
in people with lower extremity OA (13).

TIMED UP & GO (TUG)

Description

Purpose. The TUG assesses basic mobility skill as well
as strength, balance, and agility. Originally developed for
frail elderly people as the “Get-Up and Go Test” in 1986
(109), it was adapted in 1991 to include the “time” com-
ponent (110). The TUG is used in a range of populations
from children to the elderly and for many conditions,
including osteoarthritis (OA), joint arthroplasty, rheuma-
toid arthritis (RA), hip fractures, stroke, vertigo, and cere-
bral palsy.

Content. Time (seconds) taken to rise from sitting in an
armchair, walk 3 meters, turn, walk back to the chair, then
sit down using regular footwear and a walking aid if
required.
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Domains covered. Mobility and short distances (walk-
ing, turning, rising from a chair, sitting down into a chair).

International Classification of Functioning, Disability
and Health categories. d410: changing basic body posi-
tion, d450: walking, and d455: moving around.

Number of items. 1 (with 4 subcomponents: rising from
sitting, walking, turning, and sitting back down).

Response options/scale. Timed (seconds) measured on
a continuous ratio scale.

Recall period for items. Not applicable (N/A).
Endorsements. The American College of Rheumatology

(http://www.rheumatology.org/practice/clinical/clinician
researchers/outcomes-instrumentation/TUG.asp).

Cibulka MT, White DM, Woehrle J, Harris-Hayes M,
Enseki K, Fagerson TL, et al. Hip pain and mobility defi-
cits. Hip osteoarthritis: clinical practice guidelines linked
to the international classification of functioning, disabil-
ity, and health from the orthopaedic section of the Amer-
ican Physical Therapy Association. J Orthop Sports Phys
Ther 2009;39:A1–25 (14).

Examples of use. Outcome measure following rehabili-
tation in hip and knee OA: Galea MP, Levinger P, Lythgo
N, Cimoli C, Weller R, Tully E, et al. A targeted home- and
center-based exercise program for people after total hip
replacement: a randomized clinical trial. Arch Phys Med
Rehabil 2008;89:1442–7 (15).

Fransen M, Nairn L, Winstanley J, Lam P, Edmonds J.
Physical activity for osteoarthritis management: a random-
ized controlled clinical trial evaluating hydrotherapy or
Tai Chi classes. Arthritis Rheum 2007;57:407–14 (56).

French HP, Fitzpatrick M, FitzGerald O. Responsiveness
of physical function outcomes following physiotherapy
intervention for osteoarthritis of the knee: an outcome
comparison study. Physiotherapy. In press (85).

Hinman RS, Bennell KL, Crossley KM, McConnell
J. Immediate effects of adhesive tape on pain and disability
in individuals with knee osteoarthritis. Rheumatology
(Oxford) 2003;42:865–9 (111).

Outcome measure following hip and knee arthroplasty:
Zeni JA Jr, Axe MJ, Snyder-Mackler L. Clinical predictors
of elective total joint replacement in persons with end-
stage knee osteoarthritis. BMC Musculoskelet Disord 2010;
11:86 (62).

Mizner RL, Petterson SC, Clements KE, Zeni JA Jr,
Irrgang JJ, Snyder-Mackler L. Measuring functional im-
provement after total knee arthroplasty requires both
performance-based and patient-report assessments: a lon-
gitudinal analysis of outcomes. J Arthroplasty 2011;26:
728–37 (67).

Boonstra MC, De Waal Malefijt MC, Verdonschot N.
How to quantify knee function after total knee arthro-
plasty? Knee 2008;15:390–5 (99).

Kennedy DM, Hanna SE, Stratford PW, Wessel J, Gollish
JD. Preoperative function and gender predict pattern of
functional recovery after hip and knee arthroplasty. J Ar-
throplasty 2006;21:559–66 (112).

Outcomes of drug therapy trials in knee OA: Kraemer
WJ, Ratamess NA, Anderson JM, Maresh CM, Tiberio DP,
Joyce ME, et al. Effect of a cetylated fatty acid topical
cream on functional mobility and quality of life of patients
with osteoarthritis. J Rheumatol 2004;31:767–74 (113).

Predictive studies (risk/prevention) in hip and knee OA:
Kennedy DM, Hanna SE, Stratford PW, Wessel J, Gollish
JD. Preoperative function and gender predict pattern of
functional recovery after hip and knee arthroplasty. J Ar-
throplasty 2006;21:559–66 (112).

Arnold CM, Faulkner RA. The history of falls and the
association of the timed up and go test to falls and near-
falls in older adults with hip osteoarthritis. BMC Geriatr
2007;7:17 (114).

Halket A, Stratford PW, Kennedy DM, Woodhouse LJ.
Using hierarchical linear modeling to explore predictors of
pain after total hip and knee arthroplasty as a consequence
of osteoarthritis. J Arthroplasty 2010;25:254–62 (115).

Used in a number of different performance batteries:
Wright AA, Cook CE, Baxter GD, Garcia J, Abbott JH.
Relationship between the Western Ontario and McMaster
Universities Osteoarthritis Index Physical Function Sub-
scale and physical performance measures in patients
with hip osteoarthritis. Arch Phys Med Rehabil 2010;91:
1558–64 (12).

Cecchi F, Molino-Lova R, Di Iorio A, Conti AA, Mannoni
A, Lauretani F, et al. Measures of physical performance
capture the excess disability associated with hip pain or
knee pain in older persons. J Gerontol A Biol Sci Med Sci
2009;64:1316–24 (23).

Juhakoski R, Tenhonen S, Anttonen T, Kauppinen T,
Arokoski JP. Factors affecting self-reported pain and phys-
ical function in patients with hip osteoarthritis. Arch Phys
Med Rehabil 2008;89:1066–73 (29).

Stratford PW, Kennedy DM. Performance measures were
necessary to obtain a complete picture of osteoarthritic
patients. J Clin Epidemiol 2006;59:160–7 (84) (Table 1).

Practical Application

How to obtain. Descriptions are readily available online
at: http://www.unmc.edu/media/intmed/geriatrics/nebgec/
pdf/frailelderlyjuly09/toolkits/timedupandgo_w_norms.
pdf.

Method of administration. Performance based (assessed
directly as test is performed). Simple test with minimal
equipment: standard arm chair (seat height '46 cm, arm
height '65 cm), 3-meter walkway with floor mark, and
stopwatch or watch with time in seconds. It is recom-
mended that 2 trials are performed and the best result is
used.

Scoring. Time (seconds). Smaller values (faster time)
represent better performance.

Score interpretation. Normative age group reference
(116): age 60–69 years, time 8.1 seconds (95% confidence
interval [95% CI] 7.1, 9.0); age 70–79 years, time 9.2 sec-
onds (95% CI 8.2, 10.2); and age 80–99 years, time 11.3
seconds (95% CI 10.0, 12.7).

In frail elderly people, scores "10 seconds # normal;
10–19 seconds # good mobility, can go out alone, mobile
without a gait aid; 20–29 seconds # problems, cannot go
outside alone, requires a gait aid; and !30 seconds # with
increased functional dependence (110). Older adults who
take %14 seconds to complete the TUG have a high risk for
falls (117).

Respondent burden. Minimal; "3 minutes.
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Administrative burden. Minimal; "3 minutes. Score is
immediate. No training is required. Only 1 tester is re-
quired.

Translations/adaptations. Easy to translate/adapt into
any language. Adaptations: TUG extended (117), i.e.,
1) TUG Cognitive: TUG test while counting backward from
a randomly selected number between 20 and 100 and
2) TUG manual: TUG while carrying a full cup of water,
and i-TUG (118), i.e., uses portable inertial sensors to
automatically detect and separate the subcomponents of
the TUG.

Psychometric Information

Acceptability. In 1,200 community-dwelling older peo-
ple with varying cognitive and functional ability (in-
cluding fallers), 6% refused to complete the test and none
were unable to complete the test (119). All but 1 was able
to complete the test in a study of 65 older people with
RA (120).

A floor effect has been found in short-term hospitalized
older people, with '25% unable to complete the test
(121). Ceiling effects after knee replacement have been
found where improvements reach a plateau earlier than
other physical performance measures (11).

Reliability. Evidence for internal consistency. N/A.
Evidence for stability (test–retest). Intrasession stability

in 96 community-dwelling older people (ages 61–89 years)
with independent functioning was high (intraclass corre-
lation coefficient [ICC2,1] 0.95–0.97) (40). Test–retest reli-
ability in frail older people over longer periods (up to 132
days) was less reliable (ICC 0.74) (107). Test–test reliability
in 21 people with end-stage hip and knee OA when tested
over a long interval (median 178 days) was not sufficient
for individual patient use (ICC2,1 0.75; 95% CI 0.51, 0.98)
Testing over this time period was likely to have captured
true change in this population (11).

Evidence for interrater reliability. ICC2,1 0.87 (95% CI
0.63, 0.91) in 29 people with hip OA (mean ! SD age
66.5 ! 9.4 years) when tested within a 7-day period (13).
In the frail older people, interrater reliability was high
within the same day (ICC 0.99) and on a consecutive visit
(ICC 0.99) when measured by a physical therapist, physi-
cian, and patient attendant (110). In 22 people with RA,
interrater reliability among 3 physical therapists was also
high (r # 0.97) (122).

Measurement error: minimum detectable change at 90%
confidence (MDC90) and/or standard error of measure-
ment (SEM). An SEM of 0.84 seconds was found in a
sample of 29 people with hip OA (mean ! SD age 66.5 !
9.4 years) (13). An SEM of 1.07 seconds (95% CI 0.86, 1.41)
and an MDC90 of 2.49 seconds was found in a sample of 21
people with end-stage hip and knee OA awaiting arthro-
plasty (mean ! SD age 63.7 ! 10.7 years) (11). An SEM of
1 second was found in 22 people with RA (mean 60 years,
range 18–80 years) when tested over a 2–7-day period (122).

Validity. Evidence of content validity. N/A.
Evidence of construct validity: balance. Negative cor-

relations were found with the Berg Balance Scale in frail
older people (r # $0.81) (110) and with the Tinetti

Performance-Oriented Mobility Assessment balance in
community dwelling older people (r # $0.55) (119).

Evidence of construct validity: gait speed. A negative
correlation with gait speed has been found in frail older
people (r # $0.61) (110).

Evidence of construct validity: strength. A negative cor-
relation with quadriceps strength (r # $0.49) and ham-
string strength (r # $0.51) has been found in people with
knee OA (123).

Evidence of construct validity: function. A negative cor-
relation with the Bartel Index of Activity has been found in
older people (r # $0.78) (110). Not well correlated with
the Western Ontario and McMaster Universities Osteo-
arthritis Index physical function subscale (r # 0.282) in
patients with hip OA, as they are measuring different
constructs (29,84). Selective in discriminating between 28
knee patients following total knee arthroplasty for OA and
31 healthy controls (99).

Evidence of criterion validity. A TUG %10 seconds was
predictive of near falls in older people with hip OA (odds
ratio [OR] 3.1; 95% CI 1.0, 9.9) (114). A preoperative TUG
!15.3 seconds was sensitive (83.3%) and specific (61.1%)
to predict a deep vein thrombosis in a sample of 38 pa-
tients with hip OA following a total hip arthroplasty (OR
7.0; 95% CI 1.6, 30.8) (124).

Ability to detect change. Evidence of responsiveness:
standardized response means (SRMs) and effect sizes (ES).
Responsive in detecting initial deterioration (n# 116; SRM
$1.08 [95% CI $1.38, 0.92]) and then subsequent im-
provement (n # 89; SRM 1.04 [95% CI 0.84, 1.61]) in the
early postoperative period following hip or knee arthro-
plasty in 150 subjects (11).

Improvement in TUG time (P # 0.01) was found follow-
ing a quadriceps and hamstrings strengthening program in
a 36 people with RA (125).

A small ES (0.33, SRM 0.35) was found in 39 patients
with knee OA following physiotherapy intervention. Me-
dian change score for this knee OA population was 1
second (95% CI 0.1, 1.9) (85).

Sensitivity of the TUG to detect change where change
has occurred has been questioned in the less severe OA
patients (126).

Interpretability: minimum clinically important differ-
ences (MCIDs). In a sample of 65 patients with hip OA
undergoing physiotherapy treatment, a comparison of 3
different anchor-based methods used to calculate MCIDs
found that a reduction greater than or equal to 0.8, 1.4, and
1.2 seconds on the TUG was associated with a major im-
provement (defined as patient-reported change of greater
than &5 on a $7 to &7 global rating of change scale) (13).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Easy to administer and can be used in most
environmental contexts. Requires minimal equipment and
interpretation. The TUG assesses common problems found
in people with lower extremity OA and can be used for a
variety of other populations. Appears to be a responsive
outcome measure following rehabilitation and surgery.
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Has been used a in a number of different performance
batteries (12,23,29,84).

Caveats and cautions. The stability of the TUG over
longer intervals would not meet the standards for individ-
ual patient use (11). The TUG is limited for cognitively
impaired frail older people, as up to 35.5% of this subpop-
ulation is unable to physically perform the test (127).

As the TUG incorporates 4 different subcomponents that
represent different functioning constructs, the total score
(time in seconds) limits interpretation about the propor-
tional contribution of these subcomponents on activity
limitation.

Clinical usability. Easy to administer, analyze, and in-
terpret; readily available; requires little equipment; takes
"5 minutes to perform; and can be conducted in most
settings. Research provided about MDC and SRM provides
information on outcomes following intervention and true
change over time (11).

Given that there is large variation in different methodo-
logic approaches to define MCIDs, caution is needed when
interpreting and using reported values to avoid misclassi-
fication of patient response to treatment (13).

Floor and ceiling effects may limit the use of the TUG
directly following surgery such as joint replacement ar-
throplasty (24,25).

Research usability. Results may be affected by floor and
ceiling effects in some subgroups. Interpretation may be
limited by the multiple constructs contained in the mea-
sure. Administrative burden or respondent burden does
not limit research use.

Additional comparisons of methodologies used to cal-
culate responsiveness and MCIDs are required in people
with lower extremity OA (13).

SOCK TEST

Description

Purpose. The Sock Test assesses the ability to put on a
sock or footwear. Originally developed for people with
musculoskeletal pain. Also used as an outcome measure in
people with back pain (128) and hip osteoarthritis (OA)
(12,29,105).

Content. Starting from sitting on a high bench, with feet
off the floor, the person is instructed to lift up 1 leg at a
time in the sagittal plane and simultaneously reach down
toward the lifted foot with both hands, one on each side,
grabbing the toes with the fingertips of both hands. The
foot must not touch the bench and should be in the air at
all times during the test. After testing each leg once, the
patient is given a score on the most limited performance.
Scores are given as ordinal values from 0 (can grab the toes
with fingertips and perform the action with ease) to 3 (can
hardly, if at all, reach as far as the malleoli).

Domains covered. Flexibility and putting on/taking off
socks.

International Classification of Functioning, Disability
and Health categories. d540: dressing.

Number of items. 1.

Response options/scale. The test is measured using a
4-point ordinal scale (0–3) reflecting the ability and ease of
the performance.

Recall period for items. Not applicable (N/A).
Endorsements. None found.
Examples of use. Physical performance measure in a

back pain performance battery: Strand LI, Moe-Nilssen R,
Ljunggren AE. Back Performance Scale for the assessment
of mobility-related activities in people with back pain.
Phys Ther 2002;82:1213–23 (128).

Physical performance measure in OA performance bat-
teries: Wright AA, Cook CE, Baxter GD, Garcia J, Abbott JH.
Relationship between the Western Ontario and McMaster
Universities Osteoarthritis Index Physical Function Sub-
scale and physical performance measures in patients with
hip osteoarthritis. Arch Phys Med Rehabil 2010;91:1558–
64 (12).

Wright AA, Hegedus EJ, David Baxter G, Abbott JH.
Measurement of function in hip osteoarthritis: developing
a standardized approach for physical performance mea-
sures. Physiother Theory Pract 2011;27:253–62 (105).

Practical Application

How to obtain. Descriptions are available from the lit-
erature (129).

Method of administration. Performance based (assessed
directly as test is performed). Equipment required: high
bench.

Scoring. 4-point ordinal grading (0–3). Smaller values
represent better performance: 0 # can grab toes with fin-
gertips, perform the action with ease; 1 # can grab toes
with fingertips, but performs action with effort; 2 # can
reach beyond the malleoli, but cannot reach toes; and 3 #
can hardly, if at all, reach as far as the malleoli.

Score interpretation. No formal normative values are
available.

Respondent burden. Less than 5 minutes.
Administrative burden. Less than 5 minutes, including

instructions. Time to score is upon completion of test
where the test is graded on a 4-point ordinal scale.

Translations/adaptations. Easy to translate/adapt into
any language.

Psychometric Information

Acceptability. In a study of 93 people with hip OA
(mean age 66.4 years, range 41–85 years, and mean body
mass index [BMI] 28.97 kg/m2, range 20.37–48.72), all
participants were able to participate in the Sock Test (12).

Reliability. Evidence for internal consistency. N/A.
Evidence for stability (test–retest). No evidence found.
Evidence of interrater reliability. 14-day interval:

weighted # # 0.79 (95% confidence interval 0.5, 1.0) in 21
people with musculoskeletal pain (129).

Measurement error: minimum detectable change and/or
standard error of measurement. No evidence found.

Validity. Evidence of content validity. N/A.
Evidence of construct validity: function. A positive

correlation was found with the Disability Rating Index
(rs # 0.45) in people with musculoskeletal pain (129). A
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weak correlation was found with the Western Ontario and
McMaster Universities Osteoarthritis Index physical func-
tioning subscale (r # 0.243) (29).

Evidence of criterion validity. An increased likelihood
of patient-perceived functional difficulty (measured using
yes/no answers to a set of 3 questions) at 1-year followup
was found with higher pretest Sock Test scores (129).
Using a score of 0 as a reference, a score of 2 on the Sock
Test increased the likelihood of perceived functional dif-
ficulties after 1 year by 6 times, and a score of 3 increased
this by 12 times (129).

The sensitivity and specificity of the Sock Test to patient-
reported (yes/no) activity limitation in 237 adults with
musculoskeletal pain (129) were reported as: Sock Test #
1, sensitivity 0.77, specificity 0.91; Sock Test # 2, sensi-
tivity 0.99, specificity 0.31; Sock Test # 3, sensitivity 1.00,
specificity 0.25.

Ability to detect change. Evidence of responsiveness:
standardized response means and effect sizes. Changes
in Sock Test scores between baseline testing and 1-year
followup testing correlated best with changes in the dress-
ing items on the Disability Rating Index, but the correla-
tion was low (dressing items # 0.36, overall # 0.35) (129).

Interpretability: minimum clinically important differences
(MCIDs). No relevant evidence for MCID was found.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. A direct measure of putting on and taking off
socks and footwear, which is a commonly reported prob-
lem in people with lower extremity OA (1). The test is
quick and easy to perform and has minimal administrative
or respondent burden.

The Sock Test has been used in 2 different performance
batteries for people with lower extremity OA (12,29)
(Table 1).

Caveats and cautions. Stability of this measure has not
been determined and evidence to the responsiveness to
change is limited. There is an increased likelihood (P "
0.05) of scoring 1 or higher on the Sock Test with increases
in age and BMI. Patients between ages 51 and 65 years
were almost 3 times more likely to score %0 on the Sock
Test than patients between ages 21 and 35 years. Patients
with BMI values %27.1 kg/m2 were almost 10 times more
likely to score %0 on the Sock Test than patients with BMI
"22.1 kg/m2 (129).

Clinical usability. Easy to administer, analyze, and in-
terpret; readily available; requires little equipment; takes
"3 minutes to perform; and can be conducted in most
settings provided a sufficiently high enough bench is
available.

There is a lack of information concerning the stability,
measurement error, and MCID for specific disease condi-
tions, including lower extremity OA, limiting the inter-
pretability in the clinical setting.

Research usability. Further evaluation of the Sock Test
is required to determine the stability, measurement error,
and MCID for disease-specific populations, including peo-
ple with OA.

LIFT AND CARRY TEST (LCT)

Description

Purpose. The LCT assesses how quickly and how easily
a person can lift up and carry an object over a short dis-
tance. It was developed in 1995 for people with knee
osteoarthritis (OA) (25). Variations on the LCT have been
used in other study populations such as lower back pain
(128).

Content. The test requires the person to walk '2.7 me-
ters to a set of shelves, pick up a 4.5 kg weight (reported in
error as 22 kg in the original article; correct weight of
4.5 kg [10 lbs] was confirmed with the corresponding
author) from the lower shelf (approximately knee height),
turn and carry the weight for '4.35 meters around a cone,
return to the shelves, and place the weight on a high shelf
(approximately shoulder height) as quickly as possible.

Domains covered. Lifting and carrying objects and
walking short distances.

International Classification of Functioning, Disability
and Health categories. d430: lift and carry objects and
d450: walking short distances.

Number of items. 1.
Response options/scale. Time (seconds). Measured on a

continuous ratio scale. The task is also rated on a self-
perceived difficulty 0–10 ordinal scale.

Recall period for items. Not applicable (N/A).
Endorsements. None found.
Examples of use. Outcome measure following physical

rehabilitation (exercise programs) in knee OA: Ettinger
WH Jr, Burns R, Messier SP, Applegate W, Rejeski WJ,
Morgan T, et al. A randomized trial comparing aerobic
exercise and resistance exercise with a health education
program in older adults with knee osteoarthritis: the Fit-
ness Arthritis and Seniors Trial (FAST). JAMA 1997;277:
25–31 (55).

Predictive studies (risk/prevention) in hip and knee OA:
Bieleman HJ, Reneman MF, van Ittersum MW, van der
Schans CP, Groothoff JW, Oosterveld FG. Self-reported
functional status as predictor of observed functional ca-
pacity in subjects with early osteoarthritis of the hip and
knee: a diagnostic study in the CHECK cohort. J Occup
Rehabil 2009;19:345–53 (130).

Physical performance measure in a performance bat-
tery for lower extremity OA: Rejeski WJ, Ettinger WH Jr,
Schumaker S, James P, Burns R, Elam JT. Assessing
performance-related disability in patients with knee
osteoarthritis. Osteoarthritis Cartilage 1995;3:157–67 (25)
(Table 1).

Practical Application

How to obtain. Full instructions, including script and
equipment, are available from the original publication (25).

Method of administration. Performance based (assessed
directly as test is performed). Equipment required: shelves
(low set to knee height and high set at shoulder height),
weighted object, stopwatch, marked floor, and cone.

S364 Bennell et al



Scoring. Time (seconds). Timing stops when the
weight first touches the high shelf. Faster (lower) times
represent better performance. The person then rates the
self-perceived demand of the task on a 0–10-point diffi-
culty scale, where 0 # easy and 10 # very difficult.

Score interpretation. No information found.
Respondent burden. Less than 5 minutes.
Administrative burden. Less than 5 minutes, including

instructions. Time to score is upon completion of test
where the time (seconds) is recorded and the self-reported
demand of the task is recorded on a 0–10-point difficulty
scale.

Translations/adaptations. None found.

Psychometric Information

Method of development. Single item that evaluates the
ability to lift and carry a weight over short distances as
well as rate the self-perceived demand of the task.

Acceptability. It is unknown whether there are any floor
or ceiling effects.

Reliability. Evidence for internal consistency. N/A.
Evidence for stability (test–retest). Stability of over a

14-day period: r # 0.92 in 25 people with knee OA (25).
Stability over a 3-month period: r # 0.77 in 72 people with
hip and knee OA. Stability may have been compromised
by real change following a health education intervention
that occurred in the interim period (25).

Measurement error: minimum detectable change (MDC)
and/or standard error of measurement (SEM). An SEM of
0.49–0.50 second in a sample of 25 people with knee OA
and 0.27–0.30 second in a sample of 78 people with knee
OA can be calculated from the data reported by Rejeski
et al (25).

Validity. Evidence of content validity. N/A.
Evidence of construct validity. Significant correlation

with the Fitness and Arthritis Trial Functional Activities
Inventory ambulation and climbing subscale (r # 0.34) (25).

Evidence of criterion validity. As hypothesized, lower
values (faster times) on the LCT were correlated (negative
correlations were expected as lower values [faster time] on
the LCT indicate better performance, whereas higher val-
ues on the treadmill, peak oxygen consumption [VO2max],
and knee strength tests indicated better performance) con-
currently with higher values on the treadmill time (r #
$0.40), VO2max (r # $0.38), and knee strength (r # $0.58)
in 104–437 people with knee OA (25).

Ability to detect change. Evidence of responsiveness:
standardized response means and effect sizes (ES). Re-
sponsive to the effects of an aerobic exercise intervention
(mean ! standard error of the mean 9.0 ! 0.2 seconds
versus 10.0 ! 0.1 seconds; P " 0.001) and a resistance
exercise intervention (mean ! standard error of the mean
9.3 ! 0.1 seconds versus 10.0 ! 0.1 seconds; P # 0.003)
(55). (Note: only ! standard error of the mean was used,
not SD, and ES cannot be calculated).

Interpretability: minimum clinically important differ-
ences (MCIDs). No relevant evidence was found.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. A direct measure of lifting and carrying ac-
tivities (such as carrying groceries or washing), which are
reported to be limited in people with lower extremity OA
(68). Quick and easy to perform, minimal administrative or
respondent burden, but requires a contextual setup. Ap-
pears to be stable over shorter durations (2 weeks); how-
ever, may be influenced by external factors and true
change over longer periods (3 months). The LCT has been
used in 1 performance battery for people with lower ex-
tremity OA.

Caveats and cautions. Small systematic improvements
across time have been noted, which may reflect motiva-
tional or learning effects (25).

Clinical usability. Easy to administer, analyze, and in-
terpret; takes "5 minutes to perform; and can be con-
ducted in most settings provided access to the appropriate
equipment is available. There is a lack of information
concerning the MDC, SEM, and MCID for specific disease
conditions, including OA.

Research usability. More research is required to deter-
mine the responsiveness to change, MDCs, and MCIDs in
people with OA and other populations.

CAR TASK

Description

Purpose. The Car Task assesses how quickly and easily
a person can get in and out of the car. It was originally
developed for people with knee osteoarthritis (OA) (25).

Content. Starting '27 cm away from the car door with
the hip aligned with the edge of the door, participants are
instructed to open the door, sit down in the car, close the
door, reopen the door, and then step out to resume a fully
erect standing position.

Domains covered. Getting in/out of a car.
International Classification of Functioning, Disability

and Health categories. d410: changing basic body position
and d475: driving.

Number of items. 1.
Response options/scale. Time (seconds) measured on a

continuous ratio scale. The task is also rated on a self-
perceived difficulty 0–10 ordinal scale.

Recall period for items. Not applicable (N/A).
Endorsements. None found.
Examples of use. Outcome measure following physical

rehabilitation (exercise programs) in knee OA: Ettinger
WH Jr, Burns R, Messier SP, Applegate W, Rejeski WJ,
Morgan T, et al. A randomized trial comparing aerobic
exercise and resistance exercise with a health education
program in older adults with knee osteoarthritis: the Fit-
ness Arthritis and Seniors Trial (FAST). JAMA 1997;277:
25–31 (55).

Predictive studies (risk/prevention) in hip and knee OA:
Bieleman HJ, Reneman MF, van Ittersum MW, van der
Schans CP, Groothoff JW, Oosterveld FG. Self-reported
functional status as predictor of observed functional ca-
pacity in subjects with early osteoarthritis of the hip and
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knee: a diagnostic study in the CHECK cohort. J Occup
Rehabil 2009;19:345–53 (130).

Physical performance measure in a performance bat-
tery for lower extremity OA: Rejeski WJ, Ettinger WH Jr,
Schumaker S, James P, Burns R, Elam JT. Assessing
performance-related disability in patients with knee
osteoarthritis. Osteoarthritis Cartilage 1995;3:157–67 (25)
(Table 1).

Practical Application

How to obtain. Full instructions, including script and
equipment, are available from the original publication (25).

Method of administration. Performance based (assessed
directly as test is performed). Equipment required: car,
marker, and stopwatch.

Scoring. Time (seconds) starts at the command “Go”
and stops when the person is standing fully erect. Smaller
values (faster time) represent better performance. The per-
son then rates the self-perceived demand of the task on a
0–10-point difficulty scale, where 0 # easy and 10 # very
difficult.

Score interpretation. No information found.
Respondent burden. Less than 10 minutes.
Administrative burden. Less than 10 minutes, includ-

ing instructions. Time to score is upon completion of
the test where the time (seconds) is recorded and the
self-reported demand of the task is recorded on a 0–10-
point difficulty scale.

Translations/adaptations. None found.

Psychometric Information

Acceptability. It is unknown whether there are any floor
or ceiling effects.

Reliability. Evidence for internal consistency. N/A.
Evidence for stability (test–retest). 14-day test–retest:

r # 0.88 in 25 people with knee OA (25). 3-month test–
retest: r # 0.86 (25).

Measurement error: minimum detectable change (MDC)
and/or standard error of measurement (SEM). An SEM of
0.88–0.97 second in a sample of 25 people with knee OA
can be calculated by data reported by Rejeski et al (25).

Validity. Evidence of content validity. N/A.
Evidence of construct validity. Significant correlation

with the Fitness and Arthritis Trial Functional Activities
Inventory: ambulation and climbing subscale (r # 0.38)
and complex activities subscale (r # 0.35) (25).

Evidence of criterion validity. When tested concur-
rently, lower values (faster times) on the Car Task were
significantly correlated (negative correlations were ex-
pected as lower values [faster time] on the Car Task indi-
cate better performance, whereas higher values on the
treadmill, peak oxygen consumption [VO2peak], and knee
strength tests indicated better performance) with higher
values on treadmill time (r # $0.45), VO2peak (r # $0.40),
and knee strength (r # $0.46) when tested in 104–209
people with knee OA (25).

Ability to detect change. Evidence of responsiveness:
standardized response mean and effect sizes (ES). Re-
sponsive to the effects of an aerobic exercise intervention

(mean ! standard error of the mean 8.7 ! 0.4 seconds
versus 10.6 ! 0.3 seconds; P " 0.001) and a resistance
exercise intervention (mean ! standard error of the mean
9.0 ! 0.3 seconds versus 10.6 ! 0.3 seconds; P # 0.003)
(Note: only ! standard error of the mean was used, not SD,
and ES cannot be calculated).

Interpretability: minimum clinically important differ-
ences (MCIDs). No relevant evidence was found.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Direct measure of the ability to get into and
out of a car, which is reported to be limited in people with
lower extremity OA (25). The test is quick to perform and
has minimal administrative or respondent burden, but
requires a contextual setup (i.e., access to a car). Initial
testing appears to be stable over shorter durations
(2 weeks); however, it may be influenced by external fac-
tors, such as learning effects over longer periods (3
months). The Car Task has been used in 1 performance
battery for people with lower extremity OA (25) (Table 1).

Caveats and cautions. Small systematic improvements
across time have been noted, which may reflect motiva-
tional or learning effects (25).

Clinical usability. Easy to administer, analyze, and in-
terpret and takes "10 minutes to perform, but requires out-
door access to a car. There is a lack of information con-
cerning the measurement error, responsiveness to change,
and MCID-specific disease conditions, including OA.

Research usability. More research is required to deter-
mine the responsiveness to change, MDCs, and MCIDs in
people with lower extremity OA and other populations.
Administrative and respondent burden does not limit re-
search use.
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Measures of Self-Efficacy
Arthritis Self-Efficacy Scale (ASES), Arthritis Self-Efficacy Scale-8 Item (ASES-8),
Children’s Arthritis Self-Efficacy Scale (CASE), Chronic Disease Self-Efficacy Scale
(CDSES), Parent’s Arthritis Self-Efficacy Scale (PASE), and Rheumatoid Arthritis
Self-Efficacy Scale (RASE)

TERESA J. BRADY

INTRODUCTION

Enhancing self-efficacy has become an essential feature of
many arthritis management interventions because of its
robust relationships with health behaviors and health sta-
tus. Empirical studies document that self-efficacy predicts
health behaviors such as physical activity, eating behav-
iors, and pain coping strategies (1). In rheumatoid arthritis
and osteoarthritis, self-efficacy has also been correlated
with measures of health status such as daily pain and
mood ratings (2), pain, stiffness, function, and physical
and mental well-being (3); it has also been correlated with
changes in pain, function, and depression (4). Adherence
with medications and other health recommendations has
also been associated with self-efficacy (5,6). In addition to
evidence that self-efficacy is associated with health behav-
iors, current and future health status, and adherence to
health recommendations, the fact that self-efficacy can
change through efficacy-enhancing interventions makes it
a rich target of arthritis interventions (1).

Self-efficacy, defined in Bandura’s seminal 1977 article
as “the conviction that one can successfully execute the
behavior required to produce the outcomes” (7), was hy-
pothesized to influence whether a behavior was initiated
and sustained despite obstacles or adverse experiences,
and to influence the level of effort invested in the behavior.
Bandura’s definition of self-efficacy evolved slightly over
time; in his 1997 publication, Bandura defined self-effi-
cacy as “belief in one’s capability to organize and execute
the courses of action required to produce given attain-
ments” (8). Bandura has consistently described self-effi-

cacy as domain specific and distinct from other constructs
in social learning theory such as outcome expectations,
defined as a person’s estimate that a given behavior will
lead to certain outcomes (7). Self-efficacy beliefs are also
conceptualized as distinct from actual ability to perform a
task (e.g., can I ride a bicycle), actual task performance
(e.g., do I ride a bicycle), or intention to perform task (e.g.,
do I intend to ride a bicycle) (8,9). These different types of
beliefs are clearly distinguished in Gecht et al’s survey of
exercise beliefs and habits among people with arthritis
(10). In that survey, respondents were asked about their
self-efficacy expectations regarding exercise (“If I want to
exercise, I know I can do it”), and their outcome expecta-
tions regarding exercise (“regular exercise will probably
make my arthritis worse in the future”); they were also
asked to report their actual behavior (how often they did
specific exercises in the past 2 weeks). Self-efficacy theory
hypothesizes that both efficacy expectations and outcome
expectations influence whether or not an individual will
initiate and sustain a specific behavior (7). Gecht et al
found that positive outcome expectations and self-efficacy
for exercise were associated with participation in exercise
(10). Conversely, self-efficacy theory predicts that if a pa-
tient believes that they can exercise (self-efficacy expecta-
tion) but also believes that exercise will be harmful for
their arthritis (outcome expectation), the patient would be
less likely to exercise than if they expected positive out-
comes from exercise (7). Social learning theory suggests
that it is important for clinicians and others hoping to help
a person adopt health behaviors to understand both
whether the person believes they can perform the behav-
ior, and whether they believe that behavior will lead to
positive outcomes.

Outcome expectations have received very little attention
in arthritis-related research, but self-efficacy has been mea-
sured extensively (11). This review focuses on self-efficacy
measures in the domain of arthritis management, and mea-
sures frequently used in arthritis management interven-
tion studies (i.e., Arthritis Self-Efficacy Scales [12], Rheu-
matoid Arthritis Self-Efficacy Scale [13]). One nonarthritis
specific measure, the Chronic Diseases Self-Efficacy Scale
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(14), is included because it is frequently used in evaluation
of self-management education programs. The review also
includes a child-focused measure, the Children’s Arthritis
Self-Efficacy Scale (15), and a companion scale focused on
parents’ self-efficacy to manage arthritis-specific parenting
tasks, the Parent’s Arthritis Self-Efficacy Scale (16).

There are a number of related domain-specific measures,
such as exercise self-efficacy scales (17,18), self-efficacy
for managing anterior cruciate ligament injuries (19), and
chronic pain self-efficacy scales (20–22), that are not re-
viewed here. However, all are included in a 2006 review
by van Hartingsveld et al that covers a wide number of
measures of patient expectations, including self-efficacy,
across a wide range of musculoskeletal conditions (23).

Also not included in this review are scales which in-
clude the term self-efficacy in their titles, but do not mea-
sure domain- or behavior-specific efficacy beliefs such as
the Generalized Self-Efficacy Scale (24,25) and the Self-
Efficacy Scale (26). These general scales measure global
beliefs in self-efficacy without specifying activities or con-
ditions (e.g., “I can handle whatever comes my way,” or “I
can always manage to solve difficult problems”) and are
designed to assess a unidimensional global perception or
static trait (25) rather than changeable domain- or behav-
ior-specific beliefs. As such, these general scales appear
more closely related to measures of perceived coping com-
petence or mastery (27) rather than the domain-specific
construct of self-efficacy as delineated by Bandura (7).

One area in the conceptualization and operationaliza-
tion of self-efficacy that remains unclear in the literature is
the delineation between efficacy expectations and out-
come expectations, and this ambiguity is reflected in self-
efficacy measures. In his more recent writings, Bandura
has focused on self-efficacy as a person’s belief in their
“capability to produce given attainments” (8,18) rather
than to execute the behavior required to produce outcomes
(7); although in distinguishing self-efficacy from locus of
control, Bandura described perceived self-efficacy as “be-
liefs about whether one can produce certain actions” while
describing locus of control as “beliefs about whether ac-
tions affect outcomes” (8). Bandura cautioned against con-
fusing performance, an accomplishment specified by de-
scriptive markers (e.g., the academic grades of A, B, C, D,
and F), with outcome, defined as something that flows
from performance (specifically positive or negative
physical, social, or self-evaluative effects) (8). This delin-
eation between performance (attainment) and the physi-
cal, social, or self-evaluative effects (outcomes) that
follow from that attainment is reasonably clear when con-
sidering academic grades (can I perform to the level of
an A) but less clear when examining symptom relief,
such as relief of pain (28). Some arthritis-related self-
efficacy measures, such as the Arthritis Self-Efficacy
Scales (12), consider symptom relief part of the efficacy
belief (as a descriptive marker of the accomplishment),
while others, such as the Rheumatoid Arthritis Self-
Efficacy Scale (13), which focuses more on the execution
of behaviors, consider symptom relief an outcome
expectation (and not part of the efficacy belief). These
distinctions are highlighted in the following review of
measures.

ARTHRITIS SELF-EFFICACY SCALE (ASES)

Description

Purpose. The ASES was developed to measure patients’
arthritis-specific self-efficacy, or patients’ beliefs that they
could perform specific tasks or behaviors to cope with the
consequences of arthritis (12). The initial scale was pub-
lished in 1989, and it was the first arthritis-specific mea-
sure of self-efficacy to appear in the literature. It remains
the most widely used arthritis-specific measure. ASES was
originally developed to help explain changes resulting
from health education interventions in arthritis, and was
developed using samples of people with arthritis attending
community-based education programs, but has since been
used in clinically based samples as well. The full 20-item
scale has been translated into Swedish (29), Dutch (30),
and Turkish (31). A shorter 8-item version of the ASES is
available; see information of 8-item ASES reviewed else-
where in this article.

Content. Items are designed to capture how certain the
individual is that they can perform a specific activity or
achieve a result. Items include specific behaviors (e.g.,
“Walk 100 feet on flat ground in 20 seconds” or “Scratch
your upper back with both your right and left hands”) and
performance-attainment items (e.g., “Decrease your pain
quite a bit,” or “Control your fatigue”).

Number of items. Original ASES has 20 items in 3 sub-
scales: self-efficacy for managing pain (PSE), 5 items; self-
efficacy for physical function (FSE), 9 items; and self-
efficacy for controlling other symptoms (OSE), 6 items.

Response options/scale. Items are rated on a 10 (very
uncertain) to 100 (very certain) rating scale, in 10-point
increments. More recent versions of ASES have converted
this to a 1–10 scale, as demonstrated on the web site where
the scale is available (URL: http://patienteducation.
stanford.edu/). The scale asks the respondent “how certain
are you that you can” keep arthritis pain from interfering
with your sleep (example from pain subscale), walk 10
steps downstairs in 10 seconds (example from function
subscale), and control your fatigue, or do something to
help yourself if you are feeling blue (examples from other
symptoms subscale).

Recall period for items. Now or at the present time.
Endorsements. There are no noted endorsements.
Examples of use. ASES has been used in the evaluation

of the Arthritis Self-Management Program (32,33) and in
investigations of the association of self-efficacy to various
health outcomes (34–36).

Practical Application

How to obtain. A copy of the ASES is included in the
original publication (12). The full scale as well as the
shortened scale are available from the web site of the
Stanford Patient Education Research Center, URL: http://
patienteducation.stanford.edu/.

Method of administration. Written, self-administered
self-report questionnaire.

Scoring. Scoring instructions are provided on the web
site (listed above), including instructions for handling
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missing values. Computer scoring is not required; scoring
requires simple addition and division to calculate mean
scores for each subscale.

Score interpretation. Score range is 10–100 or 1–10 for
each subscale, depending on response options used.
Higher scores indicate greater confidence or self-efficacy.
No cut points or population-based norms are provided,
although mean scores from the validation sample are pro-
vided.

Respondent burden. Time to complete is not reported,
but estimated to be 5–10 minutes to complete all 20 items.
Reading level appears appropriate, although some items
may be complex (i.e., asking respondent to consider their
certainty, about managing symptoms, to do desired activ-
ities).

Administrative burden. No training is required to ad-
minister ASES, scoring time requires calculation of 3 mean
scores.

Translations/adaptations. The full 20-item ASES has
been revalidated in Swedish (29,37), Dutch (30), and Turk-
ish (31). The PSE and OSE subscales were evaluated for
appropriateness for use with community-based samples in
the UK, and determined to be appropriate, valid, and reli-
able with no modification necessary (38). The Swedish
ASES was also adapted for chronic pain patients by re-
placing “arthritis” with “disease,” and “arthritis pain”
with “pain.”

Psychometric Information

Method of development. A rheumatologist generated 23
original items; these items were refined, and an additional
20 items added following 3 focus groups of people with
arthritis. Initial validation sample (n ! 97) produced a
2-factor solution (other symptoms, function) using 25
items. The replication study (n ! 144) produced a 3-factor
solution (pain, other symptoms, function) using 20 items.
Developers stated that the choice between the 2 and 3
factor solution was arbitrary, and they based the decision
on the importance of pain and the performance of the other
symptoms subscale in regard to depression. The Turkish
translation of ASES resulted in a 4-factor solution, with
function separated into upper and lower function. An item
response theory analysis of the PSE and OSE subscales
suggested the possibility that a single unidimensional fac-
tor underlies these 2 subscales, although 2 items needed to
be removed to improve the fit of this 1-factor solution (38).

Acceptability. Original validation study does not ad-
dress acceptability or missing items. The revalidation in
the UK reported that no problems with comprehension,
completion, or missing data were observed. It is not known
if any ceiling or floor effects exist (28).

Reliability. Internal consistency reliability was esti-
mated via Cronbach’s alpha using data from 144 people
who had registered for a community-based arthritis edu-
cation program. Cronbach’s alpha for PSE was 0.76, for
FSE was 0.89, and for OSE was 0.87. Test–retest reliability
(2–29 days between retesting) was calculated using re-
spondents who had previously completed a community-
based arthritis education program (n ! 91). Test–retest

reliability coefficients for PSE was 0.87, for FSE was 0.85,
and for OSE was 0.90.

Validity. Initial validation was done using the same
samples as were used for the development of the sub-
scales, participants who had registered or completed a
community-based arthritis education program. Construct
validity was demonstrated by finding significant correla-
tions among ASES subscales and measures of health status
(pain, disability, and depression). Concurrent correlations
between the pain subscale and health status measures
were "0.29 for pain, "0.21 for disability, and "0.33 for
depression. Concurrent correlations between the function
subscale and health status measures were "0.29 for pain,
"0.76 for disability, and "0.16 for depression. Concurrent
correlations between other symptoms subscale and health
status measures were "0.27 for pain, "0.25 for disability,
and "0.44 for depression. Correlations of baseline self-
efficacy with health status at 4 months for the pain sub-
scale were "0.39 for pain, "0.21 for disability, and "0.45
for depression. Correlations of baseline self-efficacy with
health status at 4 months for the function subscale were
"0.30 for pain, "0.71 for disability, and "0.30 for depres-
sion. Correlations of baseline self-efficacy with health sta-
tus at 4 months for the other symptoms subscale were
"0.47 for pain, "0.21 for disability, and "0.59 for depres-
sion. In addition, participants who had participated in the
arthritis education program showed greater change in self-
efficacy scores than those that had not. Translated versions
of the full ASES found similar theoretically relevant cor-
rections with health status measures.

Ability to detect change. Sensitivity is unknown. Par-
ticipants in the Arthritis Self-Management Program did
demonstrate changes in ASES scores; although these
changes were not statistically significant in the initial val-
idation study, they were significant in subsequent evalua-
tions of the Arthritis Self-Management Program.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Self-efficacy has become an important con-
struct in understanding arthritis management and arthritis
interventions, and the ASES (either the full 20-item scale
or the 8-item scale) is the most common instrument used
to measure self-efficacy for managing arthritis. The full
ASES includes 3 subscales (pain, function, and other
symptoms) assumed to be distinct in arthritis manage-
ment, and this factor structure has been replicated in trans-
lated versions, although an item response theory analysis
has raised questions about a single factor structure under-
lying PSE and OSE. The measure has been extensively
used in evaluating education interventions and some clin-
ical interventions as well. Items do cover a range of levels
of task difficulty. All 3 subscales demonstrate good inter-
nal consistency and test–retest reliability, and are corre-
lated with theoretically relevant health outcomes.

Caveats and cautions. In the initial validation article,
the authors raise the question on whether they are captur-
ing self-efficacy for behavior or outcome or some combi-
nation, but conclude that the distinction is not central for
their purpose of identifying elements of health education
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programs that contribute to decreasing pain and increasing
well-being and activity potential. Although the ASES does
correlate with relevant health status measures, other as-
pects of self-efficacy theory, such as prediction of initia-
tion or persistence of behavior, have not been examined.
Some concerns have been raised that some items, partic-
ularly on the FSE, may tap actual performance rather than
efficacy beliefs, and in the initial validation study, there
was a 0.61 correlation between FSE and observed task
performance (28). The majority of the validation studies
have been conducted with community-based samples of
people with arthritis; there has been no psychometric eval-
uation of comparability with a clinical population.

Clinical usability. Neither the administrative nor re-
spondent burden should preclude its use, but the absence
of any population-based norms or cut-off scores make it
difficult to interpret an individual’s score.

Research usability. The available psychometric data,
including good reliability, validity, and demonstrated
change with interventions, all suggest the ASES is appro-
priate for use in research. Neither the administrative nor
respondent burden should preclude its use, although
many investigators are using the 8-item version (reviewed
elsewhere in this article).

ARTHRITIS SELF-EFFICACY SCALE-8 ITEM
(ASES-8)

Description

Purpose. Because the label Arthritis Self-efficacy Scale
is used in the literature to refer to both the full ASES (20
items, 3 subscales) and the shortened 8-item ASES, and
because the reference for the validation of the original
20-item scale is used to support the 8-item version, inves-
tigators may be unaware of the extent of the psychometric
support for the 8-item measure. For the purpose of this
review this shorter measure has been christened the
ASES-8. It is reviewed here as a separate measure because
its psychometric support is significantly different than that
of the original ASES. The ASES-8 was developed in the
process of developing a set of Spanish-language health
assessment instruments to be used in health promotion
research. The original Spanish scale was published in
1995 (39). In 2003, a German language ASES-8 was vali-
dated with a small sample of patients with rheumatoid
arthritis (n ! 43) and 2 larger samples of people with
fibromyalgia (40). While the ASES-8 is available in Eng-
lish, no psychometric studies of the English version have
been published beyond mean and SD, and internal consis-
tency reliability reported on the developer web site.

Content. The ASES-8 includes 2 items from the ASES
pain subscale, 4 items from the ASES other symptoms
subscale, and 2 new items related to preventing pain and
fatigue from interfering with things you want to do.

Number of items. The total scale includes 8 items with
no subscales.

Response options/scale. 1 (very uncertain) to 10 (very
certain). Item stem for each question begins “How certain
that you can. . . .”

Recall period for items. Now.
Endorsements. There are no noted endorsements.
Examples of use. ASES-8 has been used in evaluations

of self-management education programs (41–43), physical
activity interventions (44), and associations of self-efficacy
with various health outcomes (45,46).

Practical Application

How to obtain. Spanish ASES-8 is available in original
publication. Spanish and English versions are available
from the web site of the Stanford Patient Education Re-
search Center, URL: http://patienteducation.stanford.edu/.

Method of administration. The majority of the psycho-
metric evaluation of the Spanish ASES-8 was done by
interviewer administration; an undisclosed number were
done by written self-report in the replication study.

Scoring. Scoring for the ASES-8 Spanish and English
versions are available on the Stanford Patient Education
Research Center web site, including instructions for han-
dling missing items. No computer is necessary for scoring,
which consists of calculating the mean of 8 item ratings.

Score interpretation. Scores range from 1–10. No cut
points or population norms are available, although the
mean scores for the Spanish validation sample, and an
unpublished sample drawn from participants in the Ar-
thritis Self-Management Program (n ! 175), are provided
on the Stanford Patient Education Research Center web
site.

Respondent burden. Time to complete is not described,
but assumed to be #5 minutes. Spanish items were pre-
tested by interview and no difficulties noted; it is not clear
if the written format is similarly problem free.

Administrative burden. No training is necessary for ad-
ministration, and scoring is simple calculation of a mean
score.

Translations/adaptations. ASES-8 was originally devel-
oped for Spanish-speaking respondents, although it is now
being used with English respondents as well. The English
version of the ASES-8 refers to both arthritis and fibromy-
algia in each item. A German version was translated from
the English version and tested in both rheumatoid arthritis
and fibromyalgia samples; for the fibromyalgia sample, the
term arthritis was replaced by fibromyalgia.

Psychometric Information

Method of development. The original item bank con-
sisted of the 5-item pain self-efficacy and 6-item other
symptom self-efficacy subscales of the original ASES, plus
2 other items “found to be useful in subsequent studies
conducted by the investigators” (39). All items were trans-
lated into standard Spanish to avoid language variations
found in various Spanish-speaking countries, using both
back translation and translation by committee. Of the orig-
inal 13 items, 5 were removed from the final scale because
of low test–retest reliability, based on content review that
suggested items were redundant or ambiguously worded,
leaving 8 items for the short ASES in Spanish. Principal
component factor analysis of the German version of the
ASES-8 confirmed the single factor structure.
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Acceptability. For the Spanish ASES-8, pretesting was
done by administering the scale by interview and then
questioning respondents about any difficulties they en-
countered; no difficulties were noted. It is not clear if
missing data are common, or if there are ceiling or floor
effects. The German version found no floor or ceiling ef-
fects.

Reliability. For the Spanish ASES-8, initial evaluation
was by interview with respondents from 5 sites across the
US and 1 site in Venezuela (n ! 272); replication was done
by interview and self-administered through the mail, with
151 subjects recruited from senior citizen centers and His-
panic service centers in the San Francisco Bay area. The
Spanish ASES-8 had a Cronbach’s alpha of 0.92, and item-
to-scale correlations ranging from 0.65–0.83. Internal con-
sistency reliability ranged from 0.88 for the Cuban-origin
group to 0.93 for people from Mexican and Central Amer-
ican descent. Reliability was also high when looking ex-
clusively at the self-administered subgroup in the replica-
tion study (! ! 0.96). Ten- to 14-day test–retest reliability
was calculated using data from 25 participants in the rep-
lication study. Test–retest reliability was 0.69. The Ger-
man translation of the English measure found reasonably
similar reliability data (! ! 0.90), although the 8-week
test–retest reliability was 0.51, using fibromyalgia and
rheumatoid arthritis samples. The Stanford Patient Educa-
tion Research Center web site, where the English ASES-8
is located, reports internal consistency reliability of 0.94
based on unpublished data from 175 participants in Stan-
ford’s Arthritis Self Management Program.

Validity. No validity data were presented for the Span-
ish ASES-8 or the English translation. The German trans-
lation of the English ASES-8 demonstrated theoretically
relevant correlations between the ASES-8 and function
(r ! 0.20), depression (r ! "0.53), and coping techniques
(i.e., planning behavior; r ! 0.35), and medium correla-
tions with theoretically relevant constructs such as inter-
nal locus of control (r ! 0.33), optimism (r ! 0.39), and
general self-efficacy (r ! 0.40) among the 148 people with
fibromyalgia in the initial evaluation.

Ability to detect change. Sensitivity of the Spanish or
English ASES-8 is not reported, although it has been used
in arthritis intervention studies and change has been re-
ported. The German ASES documented medium size
change (effect size 0.31) in a sample of 43 people with
fibromyalgia in a clinical setting.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. A shorter version of the ASES has intuitive
appeal for both research and clinical use. The German
version, as used in people with fibromyalgia, has docu-
mented reliability, validity, and sensitivity to change. The
Spanish ASES-8 has documented reliability, but validity is
undocumented. The factor analysis of the German ASES-8
supports a single factor underlying responses. The English
and Spanish versions have been used in intervention tri-
als.

Caveats and cautions. A major weakness of the English
version of the ASES-8 is the absence of any published

psychometric data supporting its use. The articles docu-
menting the development of the Spanish ASES-8 or the
development of the full 20-item ASES are generally cited,
yet neither of these articles describes any psychometric
testing conducted on this 8-item measure. Further, 2 of the
items are not part of the full ASES. Only the German
version, tested primarily in people with fibromyalgia, has
documented reliability, validity, sensitivity to change, and
consistent underlying factor structure.

Clinical usability. Neither the administrative nor re-
spondent burden should preclude its use, but psychomet-
ric information and population-based norms or cut-off
scores will be necessary before it is useful in a clinical
setting.

Research usability. The small administrative and re-
spondent burden of the ASES-8 makes this an attractive
option for research, but without psychometric evaluation
of the English version of the ASES-8, it is difficult to
determine its appropriateness for use in research with
English-speaking subjects.

CHILDREN’S ARTHRITIS SELF-EFFICACY
SCALE (CASE)

Description

Purpose. The CASE was designed to measure children’s
perceived ability to control or manage salient aspects of
life with juvenile idiopathic arthritis (JIA). It is designed to
capture beliefs related to disease management as well as
social and emotional issues. The instrument was validated
in children ages 7–17 years in 2001 (15); a Finnish trans-
lation was validated in 2007 with children ages 8–17 years
(47).

Content. Items tap confidence in the ability to manage
symptoms (“hurt,” “tiredness”), emotions (“sad,” “an-
noyed or fed-up”), and social participation (“at school,”
“with my friends”). Principal component factor analysis
confirmed this 3-factor structure.

Number of items. 11 items total, in subscales: activity (4
items), symptom (4 items), and emotions (3 items).

Response options/scale. Five-point scale, from 1 (“not
at all sure”) to 5 (“very sure”). Item stem for each question
is either “I can find ways to” control the hurt of arthritis,
stop arthritis from making me feel sad; or “I can control my
arthritis” “at school,” “when I go out with my family.”
Finnish translation used not at all certain to very certain.
Scale is 1–5 for each subscale.

Recall period for items. Not specified: mark which “de-
scribes you the best.”

Endorsements. There are no identified endorsements.
Examples of use. CASE has been used in an evaluation

of an internet-based self-management education program
for adolescents (48).

Practical Application

How to obtain. Contact Julie Barlow, BA, PhD, Applied
Research Centre in Health and Lifestyle Interventions,
School of Health and Life Sciences, Coventry University,
Priory Street, Coventry CV1 5FB, UK. Phone: 024 7688
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7452. E-mail: j.barlow@coventry.ac.uk. Entire scale is pub-
lished as appendix in original validation article (15).

Method of administration. Self-administered written
self-report.

Scoring. Mean scores are calculated manually for each
subscale using simple addition and division. Authors also
calculated standard scores on a 0–10 scale to allow com-
parisons across subscales. No specific instructions are pro-
vided for handling missing values.

Score interpretation. Range for each subscale is 1–5
with higher scores indicating greater efficacy. No cut
points or norms are available, but means are provided for
each subscale in the original publication and the Finnish
revalidation.

Respondent burden. Not specified, but estimated at #5
minutes. Items use language familiar to children and item
length is short to ease readability. Topics are relevant to
living with JIA and do not appear sensitive.

Administrative burden. Takes approximately 5 minutes
to administer; scoring can be done manually by calculating
means for each subscale. No training is required.

Translations/adaptations. Finnish translation was vali-
dated in 2007 (47).

Psychometric Information

Method of development. Items were developed based
on literature review and focus groups with 5 subgroups:
children with mild or severe JIA, parents of children with
mild or severe JIA, and health professionals. Eleven issues
emerged as salient to children with JIA. Items were written
in language the children used. Subscales were developed
using principal component factor analysis and explain
76.5% of the variation. Item response theory was not used
in scale development.

Acceptability. The CASE was pilot tested for ease of use
and comprehensibility before the validation study; no
problems were noted. Readability appears appropriate for
children; it is not clear if there are ceiling or floor effects,
or whether missing data are common.

Reliability. All 3 subscales showed reasonable internal
consistency reliability in the initial validation (Cronbach’s
alpha ranging from 0.85–0.90) and in the Finnish revali-
dation (Cronbach’s alpha ranging from 0.77–0.80).

Validity. In terms of construct validity, CASE correlated
significantly with theoretically relevant variables; positive
correlations were found with hope and physical and psy-
chological well-being, and negative correlations were
found with measures of function, anxiety, pain, fatigue,
and stiffness. In terms of criterion validity, CASE sub-
scales had positive correlations with the Children’s Hope
scale, identified as a measure of control: activity subscale
(r ! 0.56), symptoms subscale (r ! 0.56), and emotions
subscale (r ! 0.61). The Finnish revalidation study found
all correlations in the expected direction as well (2). Finn-
ish revalidation study also generally confirmed the factor
structure of the CASE; in both validation studies, 1 item
(swollen joints) loaded on both the symptoms and emo-
tions subscales.

Ability to detect change. Unknown.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The CASE is the only arthritis-specific mea-
sure of self-efficacy for children with arthritis, and self-
efficacy is assumed to be an important factor in managing
juvenile arthritis. Although the initial validation study
was small (89 children from a single hospital specialty
clinic in the UK), the revalidation of a Finnish translation
used a slightly larger sample size (120 children from a
rheumatology specialty hospital). In both studies, there
could be bias toward children that need specialty care, but
the Finnish investigators reported that the catchment area
for the hospital was the entire country, suggesting a more
population-based sample. The CASE has reasonably good
internal consistency reliability and construct validity.

Caveats and cautions. Evidence on test–retest reliabil-
ity and sensitivity to change would strengthen confidence
in the use of this measure. The CASE developers raise
concerns that the beliefs and expectations of adolescents
with JIA may be different than younger children, but there
is no adolescent arthritis self-efficacy measure in the liter-
ature.

Clinical usability. Both the respondent and administra-
tive burdens are reasonable for clinical use. CASE devel-
opers stated that it was developed to help understand
variations in adjustment to JIA and that it may assist in
identifying children at risk for poor adjustment (based on
low self-efficacy), but the lack of population norms will
limit clinicians’ ability to draw conclusions about individ-
uals based on their CASE scores.

Research usability. Both the respondent and adminis-
trative burdens are reasonable for use in research. CASE
developers stated that a second reason for development
was to serve as an outcome measure in evaluation of psy-
choeducational interventions. Test–retest reliability and
information on sensitivity to change could strengthen
CASE for use in intervention research.

CHRONIC DISEASE SELF-EFFICACY SCALE
(CDSES)

Description

Purpose. The CDSES was developed to assist in pro-
gram evaluation of Stanford’s Chronic Disease Self-Man-
agement Program. The development and testing of the
CDSES is detailed in a book by Lorig et al published in
1996 (14); full psychometric data have not been published
in the peer-reviewed literature. The authors describe self-
efficacy as a belief in one’s ability to use those skills in
realistic contexts, and a belief that the use of the skills will
produce the desired outcomes. The authors delineated 3
types of self-efficacy beliefs (to perform specific behaviors,
to manage disease generally, and to achieve outcomes); a
total of 10 subscales, each ranging from 1–10 items, is
included in the original CDSES. More recently, a short-
ened version, labeled the Self-Efficacy for Managing
Chronic Disease 6-item Scale, has been used. This 6-item
scale combines items from 2 of the original 10 subscales
(49,50).
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Content. The full CDSES measures multiple diverse as-
pects of managing chronic disease (see description of sub-
scales below). Some items are specific to a behavior (do
aerobic exercise 3–4 times per week, ask your doctor about
things that concern you), and some items assess confi-
dence in attaining a result (get friends to help you, reduce
emotional distress, keep fatigue from interfering with
things you want to do). Items on the 6-item scale pertain
primarily to performance accomplishment rather than be-
havior (keep various symptoms from interfering with
things you want to do).

Number of items. The original CDSES, in its entirety,
contains 33 items in 10 subscales. It is not clear if any
studies have used all 10 subscales. The subscales are con-
ceptually divided into 3 types of self-efficacy, as follows:
self-efficacy to perform self-management behaviors (exer-
cise regularly [3 items], get information about disease [1
item], obtain help from community, family, friends [4
items], communicate with physician [3 items]), self-effi-
cacy to manage disease in general (manage disease in
general [5 items]), and self-efficacy to achieve outcomes
(do chores [3 items], social/recreational activities [2
items], manage symptoms [5 items], manage shortness of
breath [1 item], control/manage depression [6 items]). The
shortened version, Self-Efficacy for Managing Chronic Dis-
ease 6-item Scale, contains 3 items from the manage symp-
toms subscale and 3 from the manage disease in general
subscale. No published psychometric data are available on
this shortened version; mean, SD, and internal consistency
reliability is reported for an undescribed sample of 605
people with chronic disease on the developer web site.

Response options/scale. Item stem for each item is
“How confident are you that you can . . .” Responses are a
1–10 numerical rating scale for each item (1 ! not at all
confident, 10 ! totally confident).

Recall period for items. “At the present time.”
Endorsements. There are no known endorsements.
Examples of use. The CDSES, in its various lengths, has

been used in the evaluation of self-management education
program, primarily the Chronic Disease Self Management
Program in its various forms (49–58). The full 33-item
measure has been used (51,52), as well as select subscales
of the full scale (53,54) and shortened versions (49,50,55).

Practical Application

How to obtain. The full scale and shortened scale are
available from the web site of the Stanford Patient Educa-
tion Research Center, URL: http://patienteducation.
stanford.edu/.

Method of administration. Written questionnaire; self-
administered.

Scoring. Scoring instructions are provided, including
how to handle missing items. Computer scoring is not
required; scoring involves addition and division to calcu-
late mean score for each subscale used.

Score interpretation. Each subscale score range is 1–10.
There are no population-based norms or cut-off scores,
although scale documentation does provide mean scores
and SDs for each subscale for respondents participating in

the validation sample (ranging from 280–478 per sub-
scale).

Respondent burden. Time to complete will depend on
number of subscales used. The shortened 6-item version
can be completed in approximately 3 minutes. Reading
level is not difficult but some items are complex (i.e., “how
confident are you that you can do things other than just
take medications to reduce how much your illness affects
your everyday life?”).

Administrative burden. No training is required to ad-
minister the CDSES; scoring time will depend on the num-
ber of subscales used, but each subscale should take #5
minutes.

Translations/adaptations. A 4-item Spanish CDSES is
available (55); the developers state that it was developed
and tested in Spanish (rather than translated from Eng-
lish), but very limited psychometric data are available on
the developer web site.

Psychometric Information

Method of development. Items were generated as a re-
sult of literature review that identified 12 self-management
tasks common across chronic conditions, and 11 focus
groups where participants were asked to describe their
experiences and perceptions. Subcategories of self-efficacy
(for self-management behaviors, manage disease in gen-
eral, and to achieve outcomes) were delineated conceptu-
ally. It is not clear how the individual subscales were
created, but the developer reports using multi-trait scaling
approaches to assure correlation of an item to its desig-
nated subscale and limited correlation with other sub-
scales.

Acceptability. Reading level seems appropriate, al-
though some items appear complex. The authors report no
ceiling or floor effects. It is not clear how much missing
data occurred.

Reliability. Initial validation of the CDSES was drawn
from a number of respondents in the Chronic Disease
Self-Management Program intervention trials (total n !
1,130, although no subscale had more than 478 respon-
dents). Internal consistency coefficients ranged from 0.77–
0.92 among the various subscales of the CDSES for this
accumulated convenience sample. Stability was measured
in a small sample (51 respondents) in a 10-day test–retest
procedure. Test–retest correlations were 0.82–0.89 for the
different subscales. Internal consistency coefficient for the
6-item shortened scale was reported as 0.91 on the web
site, but no publication is cited. Data are derived from an
undescribed sample of 605 people with chronic disease.
No test–retest coefficient is reported for the shortened
scale. In the randomized controlled trial of the Spanish
intervention program, the Spanish CDSES had an internal
consistency alpha coeffiecient of 0.85 (n ! 147) and test–
retest coefficient of 0.80.

Validity. Limited data on validity are available. The
publication includes a correlation matrix showing that the
subscales of the full measure are correlated between 0.14
(self-efficacy to manage shortness of breath with do chores)
and 0.68 (self-efficacy to manage symptoms with manage
depression). The self-efficacy to manage disease subscale
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has correlated more strongly with the other subscales,
which the developer expects since it is more of a summary
measure. No data are reported to demonstrate correlations
of the CDSES with other measures of self-efficacy to eval-
uate criterion validity. Modest support for construct valid-
ity can be derived from the correlations between self-
efficacy subscales and their corresponding health behavior
scales (ranging from 0.01–0.41) and correlations between
health outcomes and self-efficacy subscales (range from
0.14–0.75). No intervariable correlations are available to
examine the validity of the shortened 6-item scale or the
Spanish version of the scale.

Ability to detect change. Sensitivity to change is not
addressed in the CDSES documentation, although inter-
vention studies do show changes in self-efficacy scores.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The CDSES is widely used in evaluation of
generic chronic disease self-management interventions,
which often include people with arthritis. The 10 sub-
scales of the full CDSES would provide the opportunity to
assess a broad array of self-efficacy beliefs related to man-
agement of chronic disease.

Caveats and cautions. No psychometric data on the
CDSES have been published in peer-reviewed publica-
tions. While the authors make conceptual distinctions
among self-efficacy to perform specific behaviors from self-
efficacy to manage the disease in general, and self-efficacy
to achieve outcomes, some of the items in the behavior-
specific subscales appear to tap concepts that could be
considered outcomes of behavior rather than behavior it-
self (i.e., “get family and friends to help you”). It is also
unclear how similar or different self-efficacy to achieve
outcomes is from outcome expectations. There are limited
validity data on the shortened 6-item scale, which is prob-
ably used most commonly, or the Spanish 4-item scale.
Finally, the introduction of the shortened 6-item scale has
also introduced some variability and confusion into the
literature. Some investigators use the 6-item shortened
scale (a composite of 3 items from the managing disease in
general and 3 items from the managing symptoms sub-
scales of the full scale) (49,50), while others use just the
5-item managing disease in general subscale (55); in both
cases, it is usually called chronic disease self-efficacy.
Other articles just refer to the CDSES developed at Stan-
ford or for the Chronic Disease Self-Management Program
without specifying the number of items, so it is not clear
which iteration was used (56,57).

Clinical usability. Although there are means and SDs
for scores from the accumulation of respondents used for
the psychometric report, there are no published popula-
tion-based norms or cut-off points, which makes it difficult
to interpret individual scores. Respondent and administra-
tive burden could be a problem for the full scale, but the
shortened scales should not create a problem.

Research usability. Select subscales of the CDSES, or its
6-item shortened version, have been used extensively in
research on the Chronic Disease Self-Management Pro-

gram. Most investigators have used selected subscales or
the shortened 6-item scale.

PARENT’S ARTHRITIS SELF-EFFICACY SCALE
(PASE)

Description

Purpose. The PASE was designed to measure mothers’
and fathers’ perceived ability to manage or control salient
aspects of their school-aged child’s juvenile idiopathic
arthritis (JIA) (16). The psychometrics of the scale were
reported separately for mothers and fathers. It is challeng-
ing to place the PASE in the context of self-efficacy mea-
sures because it asks individuals (parents) to estimate how
certain they are that they can control aspects of another
person’s (their child’s) arthritis, in contrast to usual self-
efficacy measures that question a person’s confidence in
their own ability to perform a specific action. The scale is
not a proxy measure (e.g., asking parents to estimate their
child’s efficacy) but is measuring the parent’s self-efficacy
for an arthritis-specific parenting task. It is important to
note that the scale is based on the hypothesis that a par-
ent’s health status is influenced by their perceived ability
to handle a specific parenting task, that is, managing their
child’s arthritis. It was hypothesized, secondarily, that the
parental sense of competence would influence the child’s
physical and psychological health status, but self-efficacy
theory does not seem the basis for this theoretical formu-
lation. The measure was originally published in 2000,
with a Finnish translation and revalidation published in
2007 (47).

Content. Items reflect 14 issues found to be salient in
preliminary research. These include management of pain,
stiffness, swelling, fatigue, sleep, loneliness, frustration,
pleasure, and participation in school, family, and friend
activities. Where content was similar, items were modifi-
cations of Arthritis Self-Efficacy Scale items. Item exam-
ple: “How certain are you that you can keep arthritis pain
from interfering with your child’s sleep?”

Number of items. 14 items total; initial validation study
principal component factor analysis revealed 2 subscales
(symptoms and psychosocial), each consisting of 7 items.
In the validation of the Finnish translation, this 2-factor
solution was not supported and a 3-factor model emerged
(somatic [5 items], psychological [5 items], and social [4
items]). However, this analysis was done combining moth-
ers’ and fathers’ responses, where the original factor ana-
lysis separated mothers and fathers.

Response options/scale. A 7-point response scale from
1 (very uncertain) to 7 (very certain), and a not applicable
category, in response to items that begin “How certain are
you that you can. . . .”

Recall period for items. “At the present time.”
Endorsements. There are no known endorsements iden-

tified.
Examples of use. There are no references located be-

yond the psychometric studies.
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Practical Application

How to obtain. Contact Julie Barlow, BA, PhD, Applied
Research Centre in Health and Lifestyle Interventions,
School of Health and Life Sciences, Coventry University,
Priory Street, Coventry CV1 5FB, UK. Phone: 024 7688
7452. E-mail: j.barlow@coventry.ac.uk. The entire scale is
published as an appendix in the original validation article
(16).

Method of administration. Written, self-administered
self-report that is easy to administer.

Scoring. Sum of item scores on each subscale; this can
be done manually. Validation study also standardized
scores to a 0–10 scale allowing easier comparison across
subscales. This would be labor intensive if attempted man-
ually. There are no instructions for handling missing val-
ues or “not applicable” responses.

Score interpretation. Total score range would be 7–49
for each subscale, assuming no “not applicable” responses
were recorded. Higher scores reflect greater confidence in
ability to manage or control aspects of child’s juvenile
arthritis. No cut points or population norms are provided,
although the initial validation and Finnish translation re-
validation do report mean scores and SDs for each sub-
scale for both mothers and fathers.

Respondent burden. Not reported; estimated to be #5
minutes. Items appear easy to read and not sensitive.

Administrative burden. Administration time is likely to
be rapid; manual scoring or mean subscale scores should
be rapid, although calculation of standard scores could be
more time consuming. No training is required.

Translations/adaptations. A Finnish translation was
validated in 2007 (47).

Psychometric Information

Method of development. Items were generated by in-
strument developers based on past experience, literature
review on self-efficacy and impact of arthritis on parent-
ing, and focus groups with 5 subpopulations (children
with mild or severe JIA, parents of children with mild or
severe JIA, and health professionals). Principal component
factor analysis was used to generate the subscales, which
explain 75.5% of variance for mothers and 65.8% of vari-
ance for fathers.

Acceptability. The PASE was pilot tested for ease of use
and comprehensibility by parents of 13 children with JIA;
no problems were noted. It is not known if there are ceiling
or floor effects, or if missing data are common.

Reliability. Questionnaires were sent to 149 families
from 2 hospitals in the UK. A total of 178 parents partici-
pated in the validation study. In the initial validation
study, internal consistency reliability was reasonable,
with Cronbach’s alpha for mothers ranging between 0.92
(symptoms subscale) and 0.96 (psychological subscale);
Cronbach’s alpha for fathers ranged between 0.89 (symp-
toms subscale) and 0.93 (psychological subscale). In the
Finnish translation and revalidation study, internal con-
sistency reliability was conducted for mothers and fathers
combined for the 3 subscales that emerged; Cronbach’s
alpha ranged from 0.84 (somatic) to 0.88 (psychological)

and 0.93 (social). No test–retest reliability data are avail-
able.

Validity. Criterion validity was demonstrated by signif-
icant correlations with the Generalized Self-Efficacy Scale
(a general measure of perceived coping competence) with
both subscales of the PASE, for both mothers and fathers
(0.27 for symptoms subscale for mothers, 0.36 for symp-
toms subscale for fathers, 0.43 for psychosocial subscale
for mothers, and 0.33 for psychosocial subscale for fa-
thers). Construct validity was demonstrated for mothers by
significant negative association of mothers’ anxious and
depressed mood with symptoms subscale (r ! "0.28) and
psychosocial subscale (r ! "0.43), and significant associ-
ations of mothers’ psychosocial efficacy with their physi-
cal function (r ! 0.27), energy (r ! 0.27), pain (r ! 0.31),
and general health perceptions (r ! 0.37). The only signif-
icant associations for fathers were positive associations
between fathers’ general health perceptions and psychos-
ocial subscale (r ! 0.31), and negative association between
fathers’ depressed mood and psychosocial subscale (r !
"0.29). Authors also investigated the associations between
parents’ or child’s ratings of child’s physical and psycho-
social well-being and parental self-efficacy ratings. Inves-
tigators specify that they expected parental self-efficacy to
be reflected in child’s well-being, but did not provide
strong theoretical rationale for including this as evidence
of construct validity.

Ability to detect change. No evidence of ability to detect
change is available.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The PASE purports to measure a factor (par-
ents’ perceived competence in managing their child’s JIA)
that may be related to the physical and psychological
health statuses of children with JIA and their parents. This
could help increase understanding of family adaptation to
JIA by measuring parental self-efficacy. This could also be
useful in considering the family as a unit, rather than just
considering the child in isolation. Internal consistency
reliability for both subscales was strong, and the measure
performs in theoretically consistent ways for mothers but
not fathers. The sample for the initial validation study was
178 parents (115 mothers, 63 fathers) drawn from 2 hos-
pitals in the UK; however, the authors state those hospitals
draw from a wide geographic area, which could widen its
generalizability.

Caveats and cautions. There is no information about
test–retest reliability or sensitivity to change which can
limit its usefulness in evaluating interventions. Similar to
the Arthritis Self-Efficacy Scale on which it was modeled,
the PASE focuses on performance attainments (decrease
child’s pain), which some might consider an outcome
expectation. Since its initial publication in 2000, it does
not appear to have been used in any published studies
beyond the Finnish translation and re-validation, which
makes it unclear if investigators will find it useful. It is
noteworthy that the original validation study identified a
2-factor structure, while the Finnish revalidation study
identified a 3-factor structure.
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Clinical usability. Both the respondent and administra-
tive burdens are reasonable for clinical use. PASE devel-
opers stated that it may be useful to identify mothers at
risk of poor adjustment due to their child’s JIA, and may
help understand variations in family adjustment, but the
lack of population norms will limit clinicians’ ability to
draw conclusions about mothers or families based on their
PASE scores.

Research usability. Both the respondent and adminis-
trative burdens are reasonable for use in research. The
PASE could be useful for evaluating parent-oriented inter-
ventions to improve management of or coping with JIA,
but information on sensitivity to change and test–retest
reliability would be necessary.

RHEUMATOID ARTHRITIS SELF-EFFICACY
SCALE (RASE)

Description

Purpose. The RASE was developed to measure task-
specific self-efficacy for the initiation of self-management–
related behavior, and was carefully worded to tap beliefs
about capability to perform the behavior, rather than ac-
tual ability, performance, or outcome expectation. It was
developed specifically for patients with rheumatoid arthri-
tis (RA) in the UK, although the items reflect self-manage-
ment behaviors important in self-management of other
forms of arthritis as well. The original validation study
was published in 2001 (13), with a revalidation published
in 2008 (9), and a Danish translation published in 2010
(58). A shortened version of the RASE based on an item
response theory (IRT) analysis in the US has also been
proposed (38).

Content. Self-efficacy for self-management in RA is as-
sumed to be a multidimensional concept; items address
beliefs about ability to perform tasks across 8 dimensions
of self-management identified as important in RA (relax-
ation, relationships, function, leisure activities, exercise,
sleep, medication, and fatigue). However, these dimen-
sions are all summed into a single factor, rather than
subscales. The authors note that some people will have
high self-efficacy for some tasks and low self-efficacy for
others.

Number of items. 28. No subscales are used, although
factor analysis showed 8 factors explaining 75% of the
variance. A shortened RASE (9 items) has been proposed
based on a content- and statistics-driven IRT analysis,
which produced a scale of modest reliability (0.84) (38).

Response options/scale. Item stem is “I believe I could”
with response options 1 (strongly disagree) to 5 (strongly
agree).

Recall period for items. Not specified.
Endorsements. There are no noted endorsements.
Examples of use. RASE has been used in evaluations of

an arthritis education program (59) and a physical activity
program (60).

Practical Application

How to obtain. Contact Sarah Hewlett, PhD, MA, RN,
Professor of Rheumatology and Nursing, Academic Rheu-

matology, Bristol Royal Infirmary, Bristol BS2 8HW, UK.
Phone: 44 (0) 117 928 2903. Fax: 44 (0) 117 928 3841.
E-mail: Sarah.Hewlett@uwe.ac.uk. The full instrument is
published as Appendix 1 in the original validation study
and 2008 revalidation (9,13).

Method of administration. Self-administered written
self-report questionnaire.

Scoring. Scoring is simple addition of responses; no
computer is necessary. There are no instructions for han-
dling missing items.

Score interpretation. Score range is 28–140 with higher
scores indicating greater self-efficacy. No cut-off scores or
population norms are available.

Respondent burden. Not reported; estimated to be #10
minutes.

Administrative burden. No training is required to admin-
ister the RASE; scoring time is the time to add 28 items.

Translations/adaptations. A Danish translation was
published in 2010 (58).

Psychometric Information

Method of development. A multi-stage process was
used for item generation. Initial items emerged from inter-
views with 19 health professionals and 17 people with RA.
The original pool of 166 items was reduced to 100 items by
examination of frequency of mention and designation of
helpfulness by the 17 people with arthritis. The 100-item
initial questionnaire was pilot tested with 92 people with
RA in the UK. Three sets of analyses (item correlation with
other SE items or clinical and psychological variables,
principal component analysis, and correlations of each
item with mean RASE score) were used to pare the original
100 items to the 28 items included in the final RASE. A
separate IRT analysis was conducted by Mielenz et al
using data gathered from educated white women in the US
with a variety of types of arthritis. This analysis proposed
a 9-item shortened RASE that they report is representative
of the construct of interest, which they describe as a com-
mon construct with 9 subfactors. Item selection for this
shortened version relied on both content and statistical
analysis, with IRT analysis used to support this conceptu-
alization (38).

Acceptability. Items do not appear difficult to complete;
in the initial validation, 85% of the respondents com-
pleted more than 90% of the items and no item was con-
sistently omitted.

Reliability. Initial reliability and validity testing uti-
lized outpatients with RA (n ! 107). Cronbach’s alpha
showed good internal consistency reliability in the 2008
revalidation (0.89) and moderate to strong correlation of
each item to the total RASE score. Four-week test–retest
reliability was also good (0.90 in the initial validation
study). Confirmatory factor analysis in the 2008 revalida-
tion (n ! 128 people with RA who enrolled in an educa-
tion program, from 11 treatment centers) showed similar
factor loadings on the 8 factors identified in the initial
validation study.

Validity. In terms of construct validity, as predicted by
self-efficacy theory, the RASE is correlated with initiation
of corresponding self-management behaviors (mean
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change score 5.4 points on 0–28 scale) following self-
management education intervention. In terms of conver-
gent validity, a significant correlation was found between
the Arthritis Self-Efficacy Scale (ASES) other symptoms
subscale and the RASE (r ! 0.313); changes in the RASE
were correlated with changes in the ASES pain subscale
(r ! 0.35) and ASES other symptoms subscale (r ! 0.32). In
terms of divergent validity, neither the RASE nor ASES
showed significant correlation with the General Self-Effi-
cacy Scale, a trait measure of optimistic self-beliefs and
perceived coping competence (in contrast to the more
behavior-specific concepts of the RASE and ASES).

Ability to detect change. RASE showed small but sig-
nificant changes in SE following participation in a variety
of self-management education programs in the UK (mean
change 5.2 points on scale scoring 28–140). The standard-
ized response means showed sensitivity to change
whether calculated as absolute change or percentage
change, and were similar in both the 2-week and 8-week
post intervention analyses.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The RASE is a measure of self-efficacy beliefs
related to self-management behaviors in RA. Although it
was developed specifically for RA patients in the UK, the
items appear to be appropriate for other forms of arthritis,
and other countries as well. Extensive psychometric eval-
uation has been conducted, and the RASE has good reli-
ability, validity, and sensitivity to change. In contrast to
the ASES, which includes items addressing specific func-
tions (“walk 100 feet on flat ground in 20 seconds”) and
performance results (“decrease your pain quite a bit”), the
RASE asks about ability to perform specific self-manage-
ment behaviors (“use relaxation techniques to help with
pain”). A shortened version of the RASE has been pro-
posed following an IRT analysis, but no published use of
this shortened version was located.

Caveats and cautions. The 28-item RASE has been val-
idated exclusively in the UK; although it has been used in
the US, there has been no psychometric analysis to con-
firm its appropriateness. Similarly, the majority of the
psychometric analysis has used in people with RA; al-
though the RASE has been used in community samples of
people with arthritis, the instrument has not been revali-
dated with this more broad population.

Clinical usability. Neither the administrative nor re-
spondent burden should preclude its use, but the absence
of any population-based norms or cut-off scores makes it
difficult to interpret an individual’s score.

Research usability. The available psychometric data,
including good reliability, validity, and reasonable sensi-
tivity to change, all suggest the RASE is appropriate for use
in research. Neither the administrative nor respondent
burden should preclude its use.
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Adult Measures of General Health and
Health-Related Quality of Life
Medical Outcomes Study Short Form 36-Item (SF-36) and Short Form 12-Item (SF-12)
Health Surveys, Nottingham Health Profile (NHP), Sickness Impact Profile (SIP),
Medical Outcomes Study Short Form 6D (SF-6D), Health Utilities Index Mark 3 (HUI3),
Quality of Well-Being Scale (QWB), and Assessment of Quality of Life (AQOL)

LUCY BUSIJA,1 EVA PAUSENBERGER,2 TERRY P. HAINES,2 SHARON HAYMES,1

RACHELLE BUCHBINDER,3 AND RICHARD H. OSBORNE4

INTRODUCTION

The aim of this review is to provide a summary of adult
measures of general health and health-related quality of
life (HRQOL) commonly used in rheumatology research
studies. Currently, there is no single generally agreed upon
definition or conceptual model of health or HRQOL, and
developing a comprehensive definition of these complex
concepts was beyond the scope of the review. For the
purposes of this review, we define measures of general
health and HRQOL as multi-item questionnaires that as-
sess perceived health status and overall physical and emo-

tional well-being that is not specific to any disease. The
health measures included in this review were further sub-
divided into generic health profiles (questionnaires that
provide assessment of more than 1 dimension of health
status) and health utility measures that provide an overall
measure of health status rated between perfect health (1.0)
and death (0.0).

Relevant measures were identified (using medical sub-
ject headings [MeSH]) through a systematic search of med-
ical publications indexed to PubMed database. The follow-
ing search queries were used: [Quality of life (title) AND
Outcomes assessment (MeSH terms) AND Rheumatic dis-
eases (MeSH terms)] and [Quality of life (abstract) AND
Outcomes assessment (MeSH terms) AND Rheumatic dis-
eases (MeSH terms)]. In MeSH, “rheumatic diseases” are
defined as “disorders of connective tissue, especially the
joints and related structures, characterized by inflamma-
tion, degeneration, or metabolic derangement,” and in-
clude rheumatoid arthritis, Caplan’s syndrome, Sjögren’s
syndrome, Still’s disease, fibromyalgia, gout, hyperostosis,
osteoarthritis, and polymyalgia rheumatica among others.

Inclusion criteria were 1) the study was concerned with
a rheumatology condition and 2) participants were human
adults. The first query returned 129 items and the second
query returned 494 items, with 623 abstracts in total. After
removal of 77 duplicates, 38 pediatric studies, and 2 ani-
mal studies, 2 reviewers (LB, EP) screened abstracts inde-
pendently of the remaining 506 publications to identify
relevant multi-item questionnaires (i.e., those generic
questionnaires that were identified by the study authors as
being used for the purpose of assessing general health or
HRQOL). Where abstracts contained insufficient informa-
tion to determine the type of measures used, full publica-
tions were obtained.

The reviewers, working independently, identified 10 ge-
neric health utility measures and 5 generic health profiles
(Table 1). Agreement about the type and number of occur-
rences of relevant measures in the sample of reviewed
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abstracts was very high (intraclass correlation coefficient
0.996). Any disagreements were resolved through a dis-
cussion between all authors. Given the large number of
potentially relevant measures identified, only those mea-
sures that were used at least 4 times in the screened ab-
stracts were selected for this review. Consequently, this
report provides reviews of 4 generic health profiles: the
Medical Outcomes Study Short Form 36 and Short Form
12 Health Surveys, the Nottingham Health Profile, and the
Sickness Impact Profile, and 4 health utility measures: the
Medical Outcomes Study Short Form 6D, the Health Util-
ities Index Mark 3, Quality of Well-Being Scale (self-
administered), and the Assessment of Quality of Life
Scale. Although the EuroQol 5-domain is also frequently
used in rheumatology, the review of this measure is in-
cluded in Measures of Disability article in this issue.

MEDICAL OUTCOMES STUDY SHORT FORM
36-ITEM (SF-36) AND SHORT FORM 12-ITEM
(SF-12) HEALTH SURVEYS

Description

Purpose. The SF-36 and SF-12 are multi-item generic
health surveys intended to measure “general health con-
cepts not specific to any age, disease, or treatment group”
(1). The SF-12 is a shorter version of the SF-36 and uses
only 12 questions to measure functional health and well-
being from the patient’s perspective. The original objective

was to develop a short, generic health-status measure that
reproduces the 2 summary scores of the SF-36, i.e., the
physical component summary (PCS) score and the mental
component summary (MCS) score (2).

The SF-36 and SF-12 are suitable for use in general, as
well as in clinical populations and, as such, can be used to
compare health between populations and between dis-
eases. The SF-36 and the SF-12 health surveys are avail-
able in original and revised versions. The SF-36 and SF-12
were first published in 1992 and 1996, respectively, with
the revised versions of both questionnaires published in
2000. The revised versions are very similar to their original
forms, with major differences involving changes in item
wording, revision of the response scale to incorporate a
greater number of response options, and norm-based scor-
ing (3).

Content. Both the SF-36 and SF-12 measure 8 health
domains: physical functioning, role physical, bodily pain,
general health, vitality, social functioning, role emotional,
and mental health. Physical functioning covers limitations
in daily life due to health problems. The role physical
scale measures role limitations due to physical health
problems. The bodily pain scale assesses pain frequency
and pain interference with usual roles. The general health
scale measures individual perceptions of general health.
The vitality scale assesses energy levels and fatigue. The
social functioning scale measures the extent to which ill
health interferes with social activities. The role emo-
tional scale assesses role limitations due to emotional
problems, and the mental health scale measures psycho-
logical distress.

The SF-36 and SF-12 can also be used to derive 2 aggre-
gate summary measures: the PCS and the MCS. Summary
scores are calculated by summing factor-weighted scores
across all 8 subscales, with factor weights derived from a
US-based general population sample (4). Country-specific
weights are also available for Denmark, France, Germany,
Italy, the Netherlands, Norway, Spain, Sweden, the UK (5),
and Australia (6). In the calculation of the PCS summary
score, highest weights are given to the physical function-
ing, role physical, bodily pain, and general health scales,
whereas for the MCS summary score, higher weights are
given to the vitality, social functioning, role emotional,
and mental health scales.

Number of items. The SF-36 consists of 36 items, 35 of
which are used in the calculation of 8 separate scale
scores. The physical functioning scale (10 items) is the
longest scale. The general health and mental health scales
have 5 items each, and the vitality and role physical scales
have 4 items each. The role emotional scale has 3 items,
and the bodily pain and social functioning scales have 2
items each. The remaining item of the SF-36 is a health
transition question that asks about a change in general
health over the past 12 months.

The SF-12 consists of 12 items: 2 items on physical
functioning, 2 items on role physical, 1 item on bodily
pain, 1 item on general health, 1 item on vitality, 1 item on
social functioning, 2 items on role emotional, and 2 items
on mental health. Since more items permit better repre-
sentation of each domain, the domains are best repre-
sented by the SF-36. The most useful measures derived

Table 1. Measures used for the assessment of general
health and health-related quality of life in

rheumatology literature

Questionnaire

Occurrences in
reviewed abstracts,

no. (n ! 506)

Generic health profiles
Short Form 36* 146
Nottingham Health Profile* 21
Short Form 12* 13
Sickness Impact Profile* 7
Duke Health Profile 1

Generic health utility measures
EuroQol 5-domain† 32
Short Form 6D* 6
Health Utilities Index 3* 6
Quality of Wellbeing Scale

(self-administered)*
5

Assessment of Quality of Life
Scale*

4

15D 3
Quality of Life Scale 2
World Health Organization
Quality of Life/Bref

2

Perceived Quality of Life Scale 1
Profile of Quality of Life in the

Chronically Ill
1

* Review included in this article.
† Review of this measure is included in Measures of Disability
article in this issue.
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from the SF-12 are the 2 aggregate summary measures: the
PCS and MCS.

Response options/scale. The response scales for the
SF-36 and SF-12 items vary across and within the scales,
with the number of response options ranging from 3 (phys-
ical functioning) to 6 (vitality and mental health). The
health transition item is scored on a 5-point scale where
1 indicates much better than a year ago, and 5 indicates
much worse than a year ago.

Recall period for items. The SF-36 and SF-12 are
available in 2 forms: a standard form, which uses a 4-week
recall period, and an acute form, which uses a 1-week
recall. The standard 4-week recall form is appropriate
when the instrument will be administered only once to
the respondent, or when at least 4 weeks will pass between
re-administration of the instrument. The acute 1-week re-
call form is appropriate when more frequent administra-
tion is required and changes are likely to occur rapidly.

Examples of use. The SF-36 is ubiquitous in rheumatol-
ogy and has been used to capture health-related outcomes
in a variety of rheumatic conditions, including knee osteo-
arthritis (7), Sjögren’s syndrome (8), fibromyalgia (9),
rheumatoid arthritis (10,11), ankylosing spondylitis (12),
and gout (13). The SF-36 has been used to assess efficacy
of a broad range of interventions in rheumatology, in-
cluding orthopedic surgery (14–16), drug treatment (8,17),
acupuncture (18), physiotherapy (19), electromagnetic
field therapy (20), Tai Chi (21), and self-management
education (22).

The SF-12 has been used in population-based studies to
assess the impact of musculoskeletal diseases on general
health (23,24). In addition, it has been used as an outcome
measure to evaluate the efficacy of a broad range of inter-
ventions for rheumatic conditions, including pharmaco-
logic treatment (25,26); hydrotherapy treatment for osteo-
arthritis (27) and fibromyalgia (28); Tai Chi (29); surgical
procedures (e.g., total hip arthroplasty) (30), fore foot ar-
throplasty (31); total knee arthroplasty (32); and medica-
tion adherence programs (33).

Practical Application

How to obtain. The original version of the SF-36 (Re-
search and Development [RAND] 36-Item Health Survey
1.0 Questionnaire) can be obtained free of charge from the
RAND Corporation (http://www.rand.org/health/surveys_
tools/mos/mos_core_36item_survey.html). English and
Arabic language versions are available. The revised SF-36
and the SF-12 can be obtained from QualityMetric (http://
www.qualitymetric.com/). Annual license fee applies. Li-
cense fees are available on application and depend on
whether the survey is used in a commercial or nonprofit
setting. Manuals can also be purchased.

Method of administration. The SF-36 and SF-12 can
be self-administered or interviewer-administered. Multi-
ple modes are available, such as static (paper), online,
e-form, personal digital assistant, tablet, and interactive
voice response (IVR) via telephone. Several studies re-
ported a consistent bias for lower SF-36 and SF-12 scores
(indicating worse health) when self-completed as com-
pared with interviewer administration (34–38). For SF-36,

data quality also tends to be better for interviewer ad-
ministration with a lower proportion of missing data,
lower ceiling effects, and better internal consistency esti-
mates (35,39). Data collection costs, on the other hand, are
lower (up to 77%) for self-administration (35,39). IVR and
live telephone methods for administering the SF-12 have
been compared in a study of back pain patients, with
similar results obtained for PCS scores but not MCS scores
(mean MCS 44.22 and 48.50 for IVR and live telephone
methods, respectively; P ! 0.01), and the greatest discrep-
ancy occurring for the item about feeling “downhearted
and blue” (40).

The SF-36 can also be administered by proxy, but con-
cordance between self and proxy ratings varies across
proxy types. Generally, professional proxies (e.g., occupa-
tional therapists, nurses) provide a more accurate descrip-
tion of an individual’s health state compared with lay
proxies, who tend to overestimate the level of impairment
(41,42).

Scoring. The SF-36 and SF-12 contain a mixture of
positively- (higher scores indicate better health) and
negatively-worded response scales, so some items need to
be recoded prior to scoring. The scale scores are calculated
by summing responses across scale items and then trans-
forming these raw scores to a 0–100 scale. Computerized
scoring algorithms are available and can be used to pro-
duce norm-based T scores for each scale (with a mean of 50
and SD of 10) as well as the PCS and MCS summary scores
(4). If using the IVR mode, data can be loaded directly into
the QualityMetric database for scoring, interpretation, and
reporting in real time.

In computing scale scores for the SF-36 and SF-12, miss-
ing values have traditionally been calculated only for
those respondents who provided data on at least half the
scale items (4). More recently, pattern matching and re-
gression methods of missing data imputation for these
questionnaires have been developed (43). These new
algorithms can be implemented using QualityMetric’s
purpose-developed software.

Score interpretation. Scores on the SF-36 and SF-12
scales range from 0–100, with higher scores indicating
better health. On the physical functioning scale, low
scores are typical of someone who experiences many lim-
itations in physical activities, including bathing or dress-
ing, while high scores represent someone who is able to
perform these types of activities without limitations. Low
scores on the role physical scale represent someone who
experiences many limitations in work or other daily activ-
ities, and high scores characterize someone who has no
difficulties with these activities. Low scores on the social
functioning typify a person who experiences a great deal of
difficulties in normal social activities due to physical and
emotional health problems, and high scores represent
someone who is able to perform normal social activities
without interference due to physical or emotional health.
Low scores on the bodily pain scale are typical of a person
who has very severe and extremely limiting pain, and high
scores represent individuals who have no pain or pain-
related limitations. On the mental health scale, low scores
represent high levels of nervousness and depression,
while high scores characterize someone who feels peace-
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ful, happy, and calm. Low scores on the role emotional
scale represent someone who experiences many problems
with work or other daily activities as a result of emotional
ill health, and high scores represent those who have no
problems with work or other daily activities as a result of
emotional health. On the vitality scale, low scores are
typical of someone who feels tired and worn out all of the
time, while high scores characterize those who feel full of
pep and energy. Low scores on the general health scale
represent a person who believes their health to be poor and
likely to get worse, and high scores represent someone
who sees their health as excellent (1).

Age- and sex-based norms for the SF-36 are available for
several countries, including the US (4,44), the UK (34,45),
Australia (6,46,47), Sweden (48), China (49), and New
Zealand (50). Normative data for MCS and PCS summary
scores are also available for Denmark, France, Germany,
Italy, the Netherlands, Norway, and Spain (5). Notable
cross-country differences in normative SF-36 scores have
been reported (6), which may reflect cultural differences in
health perceptions. Contextual factors, such as survey
methodology, mode of administration, and item order
have also been reported to affect normative scores on the
SF-36 (34). Age- and sex-based norms for the SF-12 are
also available for several countries, in particular the US
(2,51,52). Unlike for the SF-36, SF-12 data from general
population surveys in 9 European countries suggest there
is little difference between standard US-derived scoring
algorithms and country-specific algorithms, and standard
scoring algorithms are recommended (53).

Respondent burden. The data on the respondent bur-
den of the SF-36 are mixed. The self-reported version takes
only 7–10 minutes to complete (54), although the presence
of cognitive or physical impairment and depressed mood
are associated with substantially longer completion time
(55). The SF-12 takes only 2–3 minutes to complete (in a
small pilot test, 81% completed the SF-12 in !2 minutes),
less than one-third the time required to complete the
SF-36 (2).

Generally, although the SF-36 and SF-12 use plain, easy-
to-understand language, some of their items contain more
than 1 concept (e.g., moderate activities, such as moving a
table, pushing a vacuum cleaner, bowling, or playing golf),
which could make it difficult for the participants to select
the most appropriate answer. Evidence of item or response
misinterpretation on the SF-36 has been reported in at
least 2 studies (56,57).

Administrative burden. The SF-36 and SF-12 have rel-
atively low administration burden. Interviewer adminis-
tration of the SF-36 by telephone takes 16 to 17 minutes
(58). No specific training for administration of the SF-36 or
SF-12 is required, and completion instructions are self-
explanatory. Computerized scoring algorithms for the re-
vised versions of the SF-36 and SF-12 are available for
purchase from QualityMetric and require basic knowledge
of statistical software.

Translations/adaptations. The original versions of the
SF-36 and SF-12 are available in English and Arabic.
The revised versions are available in 121 languages. A list
of translated versions is available at http://www.quality
metric.com/WhatWeDo/LanguageTranslations/Surveysand

TranslationsAvailable/tabid/215/Default.aspx, and further
information can be obtained from the International Quality
of Life Assessment web site (http://www.iqola.org).
QualityMetric offers a translation service if required. Cul-
tural adaptations of the original US version to other Eng-
lish-speaking countries are also available (59).

Psychometric Information

Method of development. The SF-36 was developed out
of the RAND Corporation Health Insurance Experiment
(60). The initial study measured 40 health concepts, 8 of
which were selected for the inclusion into the new ques-
tionnaire. These 8 concepts were chosen to represent is-
sues that were frequently used in health surveys and were
affected by disease and treatment (3). Items for the ques-
tionnaire were generated following review of the content
of various instruments that, at the time of SF-36 construc-
tion, were used to measure mental health and general
health perceptions as well as limitations in physical, so-
cial, and emotional role functioning (1). No patient groups
or representatives of the general population were involved
in questionnaire construction. The SF-12 was developed
using regression analysis methods to select and score 12
items from the SF-36 to reproduce the PCS and MCS scales
in the general US population (2).

Acceptability. Data on acceptability of the SF-36 are
mixed. The proportion of missing data varies from 0% for
interviewer administration (61) to 26% for mailed versions
(62) in nonhospitalized rheumatoid arthritis patients to
47% in hospitalized patients (including musculoskeletal
patients) (63). Higher proportion of missing data is sig-
nificantly associated with increasing age and disability
(55,63).

On the SF-12, missing data in rheumatology settings
occur less frequently, with just 15% of Danish respondents
with arthritis missing !1 items of the PCS and 16% miss-
ing !1 items of the MCS (64). There is also a low individ-
ual item missing rate (!2.30%) and high percentage score
computability ("90%) (25).

In arthritis studies, ceiling effects ("10% of participants
obtaining the lowest possible score) are commonly re-
ported for SF-36 role physical (21–76%), role emotional
(49–60%), social functioning (23–64%), and bodily pain
(20–40%) scales (14,61,65). Ceiling effects have also been
observed on the mental health (20–28%) (14,65) and vi-
tality (18%) scales (65). Floor effects ("10% of partici-
pants obtaining the highest possible score) are frequently
found on role physical (29–80%) and role emotional
scales (27–48%) (14,61,62,66,67,68), while at least 1 study
has found there to be no notable floor effects (65). There do
not appear to be ceiling and floor effects for the SF-12
among patients with rheumatic conditions (25,64).

Reliability. In musculoskeletal settings, results for reli-
ability of the SF-36 are mixed. In several studies, all of
the SF-36 scales were reported to have good internal con-
sistency, with Cronbach’s " !0.70 (61,62,65,67,69). In ad-
dition, internal consistency estimates were in excess of
0.90 for physical functioning and bodily pain scales in at
least 2 studies (61,62) and for general health in at least 1
study (70), indicating suitability of these scales for use at
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the level of individual. Results for test–retest reliability of
the SF-36 are less encouraging with the intraclass correla-
tion coefficient (ICC) below the recommended standard
of 0.70 on mental health (ICC 0.55) (68), role emotional
(ICC 0.66) (68,71), as well as role physical (ICC 0.44), and
vitality (ICC 0.03) scales (71).

Evidence also indicates a high proportion of measure-
ment error on the SF-36 questionnaire in rheumatology,
with large SDs for one-time administration (up to or ex-
ceeding the mean score) (72) and large variations (change
of up to 200% from the initial score) in the SF-36 scores
over a one-week test–retest period (70–72). In orthopedic
surgery, minimal detectable change at an individual level
ranged from 22% (general health) to 97% (role physical) of
the total score range (14,70).

Internal consistency of the SF-12 component summary
scores is generally high (Cronbach’s " !0.82 and 0.75, for
SF-12 PCS scale and MCS scale, respectively) (73–76).
Test–retest reliability of the SF-12 administered 2 weeks
apart is adequate in the US and the UK general popula-
tions: r # 0.89 for PCS and r # 0.76 for MCS (2), and others
(74,77,78). For both the PCS and MCS scales, changes in
scores between test and retest averaged less than 1 point,
and at the second administration, 85% scored within the
95% confidence interval (95% CI) of the score at the first
administration (2).

Validity. SF-36. Given the uncertainty about the reli-
ability of the SF-36, findings on the validity of this mea-
sure need to be interpreted with caution. The SF-36 ap-
pears to have good face validity, with all items referring to
health-related issues. Although content validity of an out-
come measure is largely determined by the concept being
measured, and may vary from one setting to another, the
SF-36 captures a broad range of health states. However, the
presence of severe floor and/or ceiling effects on the num-
ber of the SF-36 scales in rheumatic conditions indicates
that this questionnaire does not adequately capture the
full range of health experiences in this setting. Empirical
studies of the construct validity of the SF-36 have shown
mixed results for its validity.

The dimensional structure of the SF-36 (8 first-order and
2 higher-order factors) has been questioned in several
studies. For example, higher-order factor analysis of the
scale scores have confirmed separation of the scale scores
into mental and physical health summary scores in some
rheumatic studies (62,69) but not others (79). First-order
factor analysis has also failed to confirm the 8-dimensional
structure of the SF-36 in either exploratory (61,69) or con-
firmatory factor analysis (79,80).

Results for the convergent validity of the SF-36 are gen-
erally favorable. In several studies (62,65,70,72), the SF-36
scales had higher correlations with measures of similar
constructs (such as the Western Ontario and McMaster
Universities Osteoarthritis Index, the Nottingham Health
Profile, the Health Assessment Questionnaire [HAQ], and
rheumatoid arthritis disease activity measures) and lower
correlations with dissimilar domains. In at least 2 other
studies, the SF-36 had expected strong correlations (r
"0.60) with measures of similar concepts, including the
Arthritis Impact Measurement Scales (AIMS), the HAQ,

and EuroQol 5-domain instrument (EQ-5D) (67,68). How-
ever, at least one of these studies reported that the SF-36
scales did not correlate as well as expected with disease-
specific measures of rheumatoid arthritis (61). However,
the discriminant validity of the SF-36 has received less
support. In a study of 200 patients with rheumatoid arthri-
tis, physical functioning, role physical, general health, and
bodily pain scales were expected to have correlations !0.3
with questionnaires hypothesized to measure dissimilar
concepts (including fatigue and rheumatoid arthritis dis-
ease activity) (68). The discriminant correlations were
much higher than expected, ranging between 0.51 (corre-
lation between physical functioning and visual analog
scale of fatigue) and 0.78 (correlations between bodily pain
and rheumatoid arthritis activity scale). Higher than ex-
pected correlations between SF-36 scales and conceptu-
ally dissimilar measures were reported in at least one other
rheumatoid arthritis study (67).

Overall, the evidence supports the known-groups valid-
ity of the SF-36 in rheumatology. With the exception of the
mental health scale, the SF-36 had been able to differenti-
ate between levels of osteoarthritis severity (72). The dif-
ference between those who had moderate and severe os-
teoarthritis, assessed using standardized effect sizes (ES),
were in the small to moderate range, varying from 0.35
for general health to 0.75 for physical functioning. In the
same study, all scales but role emotional and pain were
able to differentiate among rheumatology patients with
and without comorbid conditions, also with small to mod-
erate ES, ranging from 0.49 (physical functioning and men-
tal health) to 0.78 (general health). In another study, the
SF-36 physical functioning and bodily pain scales dis-
criminated well between patients receiving the disability
pension versus those who did not, with medium ES values
(0.69 and 0.50, respectively) (68). The SF-36 has also been
shown to be able to differentiate between people with and
without lower extremity osteoarthritis (81).

SF-12. Given that the primary purpose of the SF-12 was
to reproduce the PCS and MCS scores of the SF-36, how
well it does so is the important criterion, and there is
strong evidence for the criterion-related validity of the
SF-12. The SF-12 PCS and MCS scores correlate 0.95 and
0.96 with the SF-36 PCS and MCS scores, respectively
(2,53). These findings have been replicated in the general
populations of 9 European countries (Denmark, France,
Germany, Italy, the Netherlands, Norway, Spain, Sweden,
and the UK) (53), with very high correlations between
SF-12 PCS and SF-36 PCS scores (r # 0.94–0.96) and
SF-12 MCS and SF-36 MCS scores (r # 0.94–0.97). Clini-
cal trials data from patients with osteoarthritis and rheu-
matoid arthritis also indicate good criterion validity of the
SF-12 in rheumatology, with strong correlations between
the SF-12 and SF-36 PCS scores and the SF-12 and SF-36
MCS scores (r # 0.92–0.96) (25).

The 2-factor conceptual structure of the SF-12 (PCS and
MCS) has been confirmed in several population-based
(82,83) and clinical studies (25,84). However, a recent
study has challenged the 2-factor structure of the SF-12
(73). The standard orthogonally-weighted SF-12 scoring
algorithm has been cautioned against, with oblique scoring
algorithms appearing preferable (73,85).
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Convergent and discriminant validity of the SF-12 in a
general population is supported by relationships found
with the EQ-5D (82). Comparable summary scores and
dimensions correlate better, e.g., PCS with mobility (r #
$0.69), usual activities (r # $0.71), and pain discomfort
(r # $0.61) and MCS with anxiety/depression (r # $0.47),
indicating good convergent validity. Less comparable
summary scores and dimensions correlate weakly, e.g.,
PCS and anxiety/depression (r # $0.28) and MCS and
mobility (r # $0.34), supporting discriminant validity of
the SF-12.

Results for the convergent and discriminant validity of
the SF-12 in rheumatic diseases are somewhat variable. In
Danish patients with rheumatoid arthritis (64), the SF-12
PCS and MCS have been found to have unexpectedly weak
correlations with measures of similar constructs, such as
the HAQ (r # $0.15 for PCS and r # $0.25 for MCS) and
lower correlations with dissimilar domains. In spinal
clinic patients, back pain and disability have been found
to be significantly moderately correlated with SF-12 PCS
(r # $0.41 and $0.63, respectively, P ! 0.0001) and MCS
(r # $0.33 and $0.55, respectively, P ! 0.0001) (76), as
hypothesized. In addition, as expected in these patients,
stress has been found to be weakly correlated with SF-12
PCS (r # $0.07, P # 0.001), but moderately correlated with
SF-12 MCS (r # $0.33, P ! 0.0001) (76).

The ability of the SF-12 to differentiate between groups
based on severity of health impairment is generally good
and is similar to that of the SF-36. PCS-12 and MCS-12
reach the same statistical conclusions about group differ-
ences as PCS-36 and MCS-36; they do so with relative
validity coefficients that are typically 10% below those
observed for the SF-36 (2). More specifically, among the
Greek general population, the SF-12 PCS score has been
found to be significantly worse among those reporting hip
and knee problems compared with those not reporting
such problems (P ! 0.01) (82). However, among Danish
patients with rheumatoid arthritis, the SF-12 did not seem
to be sensitive to variation between patient groups with
different disease severity (64).

Ability to detect change. Systematic examinations of
minimum clinically important differences (MCID) for the
SF-36 in rheumatic conditions are rare. More generally, a
minimal detectable change of 5 points on a 100-point scale
was previously reported for the SF-36 and is based on 95%
CIs from a normative sample (4). Other measures of re-
sponsiveness (standardized response mean [SRM] and ES)
support the ability of the SF-36 to detect change in this
setting. The SF-36 has been demonstrated to be able to
detect large improvements in health status at 3 and 6
months following joint replacement surgery (81). The most
responsive scales were physical functioning, role physical,
bodily pain, and social functioning, with SRMs of 1.04 or
higher at 3 months. The least responsive scales were gen-
eral health (SRM 0.20) and role emotional (SRM 0.37).
Similar results have been obtained in another joint re-
placement study, with large improvements (ES "0.80) re-
corded for physical functioning, role physical, and bodily
pain, moderate improvements (ES 0.50–0.80) for role emo-
tional, vitality, and social functioning, and small improve-

ments (ES !0.50) for mental health and general health at
6-months followup (14).

Veehof compared the responsiveness of the SF-36 with
the responsiveness of disease specific scales (including the
AIMS2 and the HAQ) in 168 patients with rheumatoid
arthritis (86). The study showed that the responsiveness of
the SF-36 is comparable to that of disease-specific mea-
sures. The bodily pain, vitality, physical functioning, and
role physical scales have also been shown to have good
ability (assessed by SRM) to identify rheumatoid arthritis
patients who were classified as improved based on self-
rating of disease activity (61,68). Responsiveness of the
SF-36 to deterioration is more limited, with no scale able
to capture self-reported deterioration (68).

The MCID of the SF-12 in rheumatology are also not
known and there is limited information on its responsive-
ness. There is some evidence among those with back pain
attending a spinal clinic (76), with a large ES for SF-12 PCS
(0.82) and a small to moderate ES for SF-12 MCS (0.37)
observed in patients whose self-reported back pain became
much better after 3–6 months of followup. Similarly, mod-
erate ES for SF-12 PCS and MCS ($0.46 and $0.21, re-
spectively) were observed in patients whose self-reported
back pain became much worse. Among workers with neck
or upper extremity musculoskeletal disorders, SF-12 PCS
scores have been shown to be responsive to clinically
confirmed incident cases with a decrease in general phys-
ical function observed (ES $0.9, SRM $0.6). SF-12 MCS
has been shown to be not responsive to such change,
and neither PCS nor MCS scores were responsive to self-
reported symptomatic incident cases, self-reported symp-
tomatic recovered cases, or clinically-confirmed recovered
cases (ES or SRM !0.2 or changes not in the expected
direction) (87). In addition, SF-12 was reported to be re-
sponsive to a wide range of treatments and programs for
musculoskeletal diseases (26–29,33).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The SF-36 and SF-12 can be used when the
assessment of a broad range of health aspects is needed.
The SF-12 is brief, appears to adequately reproduce the 2
summary scores of the SF-36, and generally has compara-
ble psychometric properties to the SF-36. Since the con-
cepts represented in these questionnaires are not disease
specific, the SF-36 and SF-12 are especially suited when
comparisons between disease groups or with the general
population are required. Availability of population norms
also provides context for score interpretation. The SF-36
and SF-12 also appear to differentiate between levels of
disease severity in rheumatic conditions and between peo-
ple with and without rheumatic conditions, as well as
respond to treatment-related changes in health status of
people with rheumatic conditions.

Caveats and cautions. Given equivocal evidence of psy-
chometric robustness of the SF-36 in rheumatic condi-
tions, its use in this setting needs to be approached with
caution. The role physical, role emotional, and social func-
tioning scales are frequently reported to have low reliabil-
ity, which puts their validity into question. Large test–
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retest variations in the SF-36 scores at the individual level
make the SF-36 unsuitable for individual assessments.
Floor and ceiling effects in rheumatic conditions also in-
dicate that the SF-36 does not adequately target the full
range of health experiences of this population.

In contrast to the extensive SF-36 literature, the SF-12
has been less well-studied. Findings related to the SF-36
may not be transferable to the SF-12. There is a small loss
(10%) in the ability of the SF-12 to distinguish between
different disease groups compared with the SF-36. Use of
the SF-12 for assessing and/or monitoring individuals is
discouraged. There is limited evidence of its responsive-
ness to treatment-related changes in the health status of
people with musculoskeletal conditions.

Clinical/research usability. In clinical settings, large in-
tra-individual variations in the SF-36 scale scores and its
low ability to detect deterioration make it unsuitable for
use with individual patients, although the scale appears to
have satisfactory ability to detect treatment-related im-
provements in health at a group level. In research settings,
the SF-36 can be used to compare different disease groups
or disease groups with the general population. Low mea-
surement precision reported for the SF-36 scales in cross-
sectional and test–retest studies can also dramatically in-
crease sample size required to detect the desired ES for
either between-group differences or within-group change
over time. Ease of administration, availability of an online
version, and availability of a computerized scoring algo-
rithm support the usability of the SF-36 and SF-12 in
research settings. However, financial costs can limit the
use in low-budget studies, although the original version of
the SF-36 is available at no cost. The SF-12 is a suitable
measure where information on the SF-36 PCS and MCS
scores is required. Psychometric evaluation does not sup-
port interpretation of scores to make decisions for individ-
uals and, therefore, limits its clinical use.

NOTTINGHAM HEALTH PROFILE (NHP)

Description

Purpose. The NHP was developed in the 1970s (88) for
measuring the impact of illness on patients and the assess-
ment of changes in health status over time (89). As a
generic health status questionnaire, it provides a brief
indication of a patient’s perceived emotional, social, and
physical health and is intended for use in the general
population (90).

Content. There are 2 parts of the NHP. The domains
covered in part 1 are related to the health status of the
individual (89) and include energy levels, pain, emotional
reactions, sleep, social isolation, and physical abilities.
Part 2 addresses the impact of ill health on daily life (89)
and covers paid employment, home duties, social life,
home life (relationships), sex life, interests and hobbies,
and vacations. The 2 parts of the NHP can be used together
or separately, with part 1 frequently used on its own.

Number of items. Part 1 consists of 38 items. The energy
levels domain has 3 items, pain has 8 items, emotional
reactions consists of 9 items, sleep and social isolation
domains have 5 items each, and physical abilities domain

has 8 items. Part 2 consists of 7 items that cover the 7 life
areas listed in the above section (91).

Response options/scale. Responses are measured on a
dichotomous scale, with respondents asked to check a yes
box or a no box, according to whether a statement applies
to them. If unsure, the instructions are to select an answer
that is more applicable at the time of answering the ques-
tionnaire.

Recall period for items. Respondents are asked to iden-
tify whether each statement applies to them “at the mo-
ment.”

Examples of use. In rheumatology, the NHP has been
used in several randomized controlled trials, including
evaluation of outcomes of exercise programs in rheuma-
toid arthritis (92), manual lymph drainage therapy and
connective tissue massage in primary fibromyalgia (93),
balneotherapy and tap water (94), and balneotherapy and
mud-pack therapy (95) in patients with knee osteoarthritis.
The NHP has also been used in several observational stud-
ies for the purpose of evaluating health status of people
with osteoarthritis after knee arthroplasty (96) and after
hip revision surgery (97), assessment of the efficacy of
disease-modifying antirheumatic drugs in rheumatoid ar-
thritis (98), and to evaluate outcomes of multidimensional
rehabilitation program in chronic myofascial pain and/or
fibromyalgia (99).

Practical Application

How to obtain. A copy of the NHP can be viewed at
www.cebp.nl/media/m83.pdf. The official web site (www.
galen-research.com) was under development at the time of
writing; however, a copy of the NHP can also be obtained
by contacting Galen Research (gr@galen-research.com).
The noncommercial license fee for one language version of
the NHP is approximately $192 (£120) per study. The
scoring manual is included in this cost. The minimum cost
for commercial studies is approximately $8,000 (£5,000)
for 1 language version and increases to approximately
$24,000 (£15,000) for 2 languages with an additional
$8,000 (£5,000) for each subsequent language.

Method of administration. The NHP is designed to be
self-administered.

Scoring. A scoring algorithm is available with the pur-
chase of the questionnaire. Scoring instructions can also
be downloaded from https://www.cebp.nl/media/m83.
pdf. Scores for each of the 6 domains in part 1 are com-
puted by summing weighted values given to each positive
response. The weights for the NHP were derived using
Thurstone’s method of paired comparisons from a sample
of 215 members of the general public. The sum total of the
weighted scores is 100, with weights intended to reflect
the perceived severity of a health state represented by the
item from the point of view of the general public, rather
than a specific patient population (89). Only domain
scores are calculated, with no overall score.

There appear to be no specific instructions for handling
missing values. Developers of the NHP recommend scor-
ing responses to missing items as “no” since the respon-
dents did not answer “yes” to these questions. However,
Kersten et al (100) caution against using this approach
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routinely, since it could substantially underestimate the
level of disability, particularly for severely disabled peo-
ple, such as those using wheelchairs who are unable to
walk at all.

Score interpretation. The scores on NHP domains range
from 0 (best health state) to 100 (worst health state) (91).
No normative data for the NHP are available.

Respondent burden. The NHP appears to have low re-
spondent burden, taking 5–10 minutes to complete (91).
Developers of the NHP have described this questionnaire
as being a simple instrument that is acceptable and un-
derstood by a majority of people (91). In general, state-
ments in the NHP are simple and easy to understand; for
example, “I feel lonely” or “I have pain at night.” However,
some statements describing negative health states (e.g.,
“I feel that life is not worth living”) may distress some
respondents.

Administrative burden. Scoring of part 1 produces 6
domain scores plus a further 7 scores are produced if part
2 is used, therefore scoring may be cumbersome if done by
hand (91). However, scoring and administration instruc-
tions are self-explanatory and require no specific training.

Translations/adaptations. The NHP is available in nu-
merous languages including English, Greek (101), French
(102), Swedish (103), Dutch (104), and Spanish (105). For
an extended list of available translations, see http://www.
proqolid.org/instruments/nottingham_health_profile_nhp.

Psychometric Information

Method of development. Information on the develop-
ment of the NHP part 1 is generally scant and lacking in
detail. In the development of part 1, statements describing
the typical effects of ill health (social, psychological, be-
havioral, and physical) were collected from more than 700
people (91). This initial stage produced 2,200 statements,
with 138 statements left after the removal of redundant
and ambiguous items. The properties of these 138 state-
ments were evaluated in a number of studies using diverse
patient populations, after which the number of statements
was reduced to 82 (91). No further information on charac-
teristics of study participants, or types of tests or criteria
used in item refinement and selection, is provided in the
original publication describing the development of the
NHP.

Part 2 was subsequently developed for the purpose of
assessing how perceived health problems may affect daily
living (106). The original statements collected during the
development of the NHP were reviewed to identify areas of
“task performance” most often affected by health prob-
lems. The areas of job, housework, social life, family life,
sex, spare time activities, holidays, and travel were iden-
tified. Interviews were conducted with patients attending
a hospital outpatient clinic. Difficulties in wording and
presentation were identified, and further interviews were
conducted with outpatients and a range of university em-
ployees. In total, 114 interviews were conducted. The
wording of the items was revised by the developers with
the intent of making them more understandable and ac-
ceptable for the average person with no university back-
ground and possibly limited education (106).

Acceptability. Missing data may be an issue when the
NHP is administered to people who are severely disabled.
In a study of 92 people with a range of disabilities (includ-
ing 7 with rheumatoid arthritis), 46 people were unable to
complete the NHP due to questions referring to activities
that they were unable to perform (100). Missing data were
present on 14 of 38 (37%) questions. Questions relating to
pain, standing, walking, and other physical activities such
as climbing stairs were particularly problematic. The pain
domain was not completed by 48% of participants, and the
physical functioning domain was not completed by 49%.

The NHP appears to be better able to capture states of ill
health rather than states of good health. More than 50% of
respondents in a study comparing the NHP sores for con-
sulters of a general practice and nonconsulters scored 0
(best health) on each of the NHP domains (90). In a more
recent study of 111 people using wheelchairs who live
independently (including 30 who had rheumatic condi-
tions), the emotional reactions, social isolation, and sleep
scales of the NHP all had median scores of 0 (107).

Reliability. A limited number of studies have examined
the internal consistency of the NHP in rheumatic condi-
tions and have reported mixed results. The internal con-
sistency of the NHP pain subscale was found to be accept-
able in a sample of 160 people with rheumatoid arthritis
(Cronbach’s " # 0.83) (108). In another study conducted
with a sample of 111 wheelchair-using people with a range
of chronic conditions (including rheumatic diseases), the
internal consistency of the pain and emotional reactions
subscales were similar (Cronbach’s " # 0.82), although the
internal consistency of the mobility subscale was very
poor (Cronbach’s " # 0.34), and no internal consistency
estimates were reported for the remaining subscales (107).
In a sample of 1,063 individuals drawn from the general
population, the internal consistency of the social isolation
subscale was slightly below the acceptable lower limit of
0.70 (Cronbach’s " # 0.65) while the internal consistency
of the remaining subscales ranged from 0.71 (energy) to
0.88 (pain) (109).

Information on test–retest reliability of the NHP in rheu-
matology settings is very limited. In a sample of 73 pa-
tients with osteoarthritis who had no other comorbidities,
4-week test–retest reliability of the NHP (assessed using
Pearson’s correlation coefficient) ranged from 0.77 (en-
ergy) to 0.85 (sleep and physical mobility) on part 1 and
0.44 (hobbies/interests) to 0.86 (paid employment) on part
2 (110). However, it is well recognized that Pearson’s cor-
relation coefficient is a poor measure of temporal stability,
since it is unable to capture systematic changes in scores
over time. Hence, the “real” test–retest reliability of the
NHP might be even lower. In a sample of 49 individuals
with musculoskeletal disorders, test–retest reliability (as-
sessed using intraclass correlation coefficient [ICC]) was
within the acceptable range for pain (ICC 0.87) and phys-
ical ability (ICC 0.76) scales, with no information provided
for the remaining NHP scales (111). Test–retest reliability
of the NHP subscales in a French study, conducted with
111 individuals with rheumatoid arthritis, of the NHP
subscales ranged from 0.57–0.73 (112).

Validity. The NHP also appears to have good face va-
lidity, with all items referring to an aspect of health. Al-
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though content validity of a measure is largely dependent
on the concept being measured, the NHP covers a broad
range of health-related functions (physical abilities, pain,
sleep) that could be expected to be affected in rheumatic
as well as in many other chronic health conditions, and
therefore appears to have good content validity as a mea-
sure of general health status. In the development of the
NHP, patient consultation was combined with expert con-
sultation, therefore enhancing the relevance of the ques-
tionnaire to patients and clinicians. However, there has
been limited investigation of the factor structure of the
NHP in rheumatology-specific populations and more gen-
erally, so very little is currently known about the factorial
validity of this questionnaire.

Convergent and discriminant validity of the NHP in
rheumatology settings appears to be supported. A 3-year
followup study of people with rheumatoid arthritis (n #
160 at baseline, n # 124 at 3-year followup) found that
correlations between the pain subscale of the NHP and the
General Health Questionnaire-28 ranged from 0.45 and
0.64, and from 0.25 and 0.41 between the pain subscale of
the NHP and the Ritchie Articular Index (108). Less pain
was also significantly correlated with greater psychologi-
cal well-being. This profile of associations was in line with
author hypotheses. Similarly, in a sample of 72 individu-
als with rheumatoid arthritis, the NHP showed an ex-
pected pattern of correlations with the Arthritis Impact
Measurement Scales (AIMS), Beck Depression Inventory,
and Health Assessment Questionnaire (HAQ) (113). In an-
other study, all 6 NHP domain scores were significantly
(P ! 0.0005) related to disease activity measured by the
Modified Disease Activity Score in rheumatoid arthritis,
ranging from 0.25 for social isolation to 0.55 for pain (114).

Known-groups validity of the NHP was assessed in sev-
eral studies and also received robust support. The NHP
was able to differentiate between people with rheumatoid
arthritis and a sample of well, community-dwelling people
ages 40–59 years, with significantly lower scores for the
rheumatoid arthritis group on the domains of energy, pain,
physical mobility, and sleep (113). Scores for emotion and
social subscales of the NHP were more similar between
these groups, although mean scores were poorer in the
rheumatoid arthritis sample for each domain. In another
study, 200 outpatients with rheumatoid arthritis had
higher NHP scores than both a random population sample
and a second sample of patients with a variety of common
diseases (114). However, neither of the above 2 studies
provided standardized measures of differences, therefore
information on magnitude of the differences in NHP scores
between people with and without rheumatic conditions
awaits further research.

The NHP also appears to be able to differentiate people
with rheumatic conditions from those with other types of
chronic illness. In a study of 82 individuals with rheuma-
toid arthritis or migraine (89), the authors hypothesized
that rheumatoid arthritis would have greater impact on
individual health than migraine, which would be reflected
in higher NHP domain scores for individuals with rheu-
matoid arthritis. This hypothesis was partially supported.
People with rheumatoid arthritis did have significantly
worse health than the migraine group, but only on 3 out of

the 6 NHP domains, including energy (migraine 43.6,
rheumatoid arthritis 74.3), pain (migraine 14.9, rheuma-
toid arthritis 67.3) and physical mobility (migraine 2.0,
rheumatoid arthritis 64.6), with no significant differences
between the groups on domains of sleep, emotional reac-
tions, and social support (89).

Ability to detect change. Information about the ability
of NHP to detect change in rheumatic conditions is some-
what inconsistent, although it generally indicates that the
NHP may not be as sensitive to change as other instru-
ments that measure similar concepts. In one study, the
ability of the NHP to detect self-reported improvements in
health status in rheumatoid arthritis was compared with
that of the AIMS, the HAQ and the Functional Limitations
Profile (FLP) (115). Not one instrument outperformed
the others across all domains. Compared with other ques-
tionnaires, the NHP had the lowest ability to detect self-
reported change in mobility (effect size [ES] 0.27), pain (ES
0.38), and emotion (ES 0.59) domains, with only small to
moderate ES recorded. At the same time, ES for other
questionnaires measuring similar concepts were in mod-
erate to high range, ranging from 0.69 to 0.83. In the social
domain, NHP (ES 0.24) was worse at detecting change than
FLP (ES 0.60) but better than the AIMS (ES 0.06). In an-
other study involving 276 people with unilateral osteo-
arthritis of the hip waiting for joint replacement surgery,
NHP was able to detect change in health status, with all
NHP domain scores showing significant improvements 1
year following the surgery (116), although no information
on the magnitude of change had been reported.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The NHP encompasses several domains that
are of relevance to rheumatology, including energy, pain,
physical mobility, emotions, sleep, and social and holds
several areas in common with other disease specific in-
struments in this field. Being a generic measure, the main
advantage of the NHP compared with disease-specific
measures is that it can be used to compare the impact of
rheumatic conditions with that of other illnesses or with
the general population.

Caveats and cautions. Although studies assessing con-
struct validity of the NHP produced favorable results, low
test–retest reliability of some domains (namely emotion
and social) raise doubts about psychometric robustness of
this measure in rheumatology. It would also appear that
the NHP is not appropriate for use in people with minor
disability due to severe ceiling effects. The presence of
ceiling effects could also pose problems in pre- and post-
intervention studies, since improvement in condition for
those who score zero at baseline cannot be demonstrated.
Furthermore, the NHP also appears to be less sensitive to
change than other health status measures used in rheuma-
tology. The use of the NHP with severely disabled people
might also present problems due to large amounts of miss-
ing data (100), and there appears to be no adequate meth-
ods for handling missing data on this questionnaire.

Clinical/research usability. The NHP is easy to use and
score. Part 1 contains several items within each domain
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that combine to form a moderately detailed picture of the
patient’s current health. The areas of life affected by health
listed in part 2 could serve to flag areas for further assess-
ment in a clinical context. However, the high cost of ob-
taining the questionnaire could limit its usefulness in clin-
ical settings. Sensitivity to change of the NHP is lower than
that of other instruments measuring similar aspects of
health, therefore its use in clinical trials where ES largely
dictates the size and cost of a trial is less assured. As a
measure of general health and health-related quality of
life, the NHP may be of greater interest in epidemiologic
rather than clinical research, although pronounced ceiling
effects in well populations may severely limit its useful-
ness in population-based studies.

SICKNESS IMPACT PROFILE (SIP)

Description

Purpose. The SIP is a generic measure of health-related
functional status (117), designed to be broadly applicable
across types and severities of illness and across demo-
graphically and culturally diverse groups (118). The pur-
pose of the scale is to provide a descriptive profile of
changes in a person’s behavior due to sickness (119). The
SIP is intended for use in health surveys, program plan-
ning, policy formation, and monitoring patients’ progress
(120), and was initially published in 1977. Due to the
length and respondent burden of the original 136-item
version of the SIP, a shorter version, the SIP68, with 68
items, was developed in 1994 (121). A number of disease-
specific short-form adaptations of the SIP were also devel-
oped, including back pain (122) and rheumatoid arthritis
(123) versions.

Content/number of items. This SIP136 has 12 domains
addressing the impact of health on a range of day-to-day
behaviors, including sleep and rest (7 items related to
sleep quality and daytime tiredness), emotional behavior
(9 items addressing emotional well-being), body care and
movement (23 items related to self-care, balance, and body
movement), household management (10 items related to
activities of daily life), mobility (10 items related to the
ability to move within and outside the home), social in-
teraction (20 items addressing relationships with others),
ambulation (12 items related to walking), alertness be-
havior (10 items describing alertness and ability to con-
centrate), communication (9 items related to spoken and
written communication), work (9 items related to work
productivity and relationships with coworkers), recreation
and pastimes (8 items addressing frequency and type of
recreational activities performed), and eating (9 items ad-
dressing quantity and type of food intake) (120).

The SIP68 has 68 items across 6 domains: somatic au-
tonomy (17 items related to basic somatic functions, such
as ability to move independently and self-care), mobility
control (12 items related to walking and hand use), psy-
chic autonomy and communication (11 items describing
concentration and spoken and written communication),
social behavior (12 items related to social activities and
recreation), emotional stability (6 items related to emo-
tional self-control), and mobility range (10 items related to

tasks of daily life) (118). The dimension names of the
SIP68 differ from those of the SIP136, since during the
construction of the SIP68, the questionnaire items formed
a configuration of factor loadings that was different from
that originally reported for the SIP136, with somewhat
different dimensions emerging.

Response options/scale. When answering the SIP, re-
spondents are asked to check all the statements that apply
to them. Statements that do not apply are left blank.

Recall period for items. The recall period for all items is
“today.”

Examples of use. In rheumatology, the SIP has been
previously used to assess changes in health-related func-
tion status following total hip replacement surgery (124),
to determine the effects of an exercise program in osteo-
arthritis of the hip (125), and to measure the impact of
multidisciplinary team care versus regular outpatient
clinic care on overall health in people with rheumatoid
arthritis (126).

Practical Application

How to obtain. A copy of the SIP136 is available under
a limited use agreement from MAPI Research Trust at
http://www.mapi-trust.org/questionnaires/53. The SIP costs
%$677 (€500) per study for funded academic research and
%$1,354 (€1,000) per study for commercial studies. There
are no distribution fees for nonfunded academic research
and individual clinical practice. Distribution fees are
%$400 (€300) per study, plus $68 (€50) per language ver-
sion in funded academic research, and %$677 (€500) per
study plus %$203 (€150) per language version in commer-
cial studies (127). The SIP68 is available at no cost in de
Bruin et al (121).

Method of administration. The scale can be self-
administered or interviewer-administered.

Scoring. SIP scores can be calculated manually or using
a scoring algorithm, which is available with the purchase
of the SIP (128). The 12 categories of the SIP136 can be
scored separately to provide a health profile. Alternatively,
the SIP items can be combined to obtain 2 summary di-
mension scores, including physical dimension (ambula-
tion, mobility, and body care/movement) and psycho-
social dimension (emotional behavior, alertness behavior,
communication, and social interaction) scores. An overall
score based on all 136 items can also be obtained (120).

The category scores are calculated by adding the weights
assigned to each item checked within the category. The
sum total is then divided by the value of the highest
weight for the category and multiplied by 100 to obtain
the category score. The 2 dimension scores and the over-
all score are calculated in a similar manner. The item
severity weights for the SIP have been derived using equal-
appearing interval scaling method from a sample of more
than 100 judges, including patients and health profession-
als in Seattle, Washington (120).

The SIP68 can be used to calculate an overall total score,
2 dimension scores (physical and psychosocial), or 6 sub-
scale scores. The physical dimension score includes so-
matic autonomy, mobility control, and mobility range
scales, and the psychosocial dimension consists of psy-
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chological attention and communication, social behavior,
and emotional stability scales. The SIP68 is scored by
adding the number of items that were checked for each
category, dimension, or overall to obtain category, dimen-
sion, and total score, respectively. In scoring of SIP instru-
ments, all unchecked items are given a score of 0.

Score interpretation. The score range for the SIP136
category, dimension, and total scores is 0 (best health) to
100 (worst health) (128). The score range for the SIP68 is
0 (best health) to 68 (worst health), with the score range
for the category and dimension scores varying according
to the number of items that make up a given category/
dimension (118).

Respondent burden. The SIP136 may have moderate
respondent burden, with an average completion time
of 20–30 minutes (129). One study reported that 84%
of respondents self-completed the SIP in !40 minutes
(130). In a study of 168 male veterans residing in nursing
homes in the US, the interviewer-administered SIP136
completion time ranged from 20–65 minutes, with a mean
of 35 minutes. Longer completion times were associated
with impaired verbal functioning. Interviewer assessment
indicated that, in general, the instructions were well un-
derstood and items were not considered to be unduly
sensitive. The SIP68 has been reported to take 15–20 min-
utes to complete (132).

Administrative burden. The SIP questionnaires have
minimal administrative burden. The manual scoring pro-
cedure has been reported to take 5–10 minutes to com-
plete for the SIP136. No special training is needed to
either administer the questionnaire or interpret the results
(129). Administration and scoring instructions are self-
explanatory and are easy to follow for the SIP68.

Translations/adaptations. The original language of the
SIP136 is US English. Existing translations (which may not
have undergone a full linguistic validation process) are
available in Arabic, Chinese for Hong-Kong, Danish,
Dutch, Dutch for Belgium, English for Mexico, English for
the UK, Finnish, French, French for Belgium, German,
Italian, Norwegian, Portuguese, Romanian, Russian, Span-
ish, Spanish for Mexico, Spanish for the US, Swedish,
Tamil, and Thai (133). A UK adaptation of the SIP, the
Functional Limitations Profile, is also available (134).
Since the SIP68 is a shortened version of SIP136, this
questionnaire can also be made readily available in mul-
tiple language versions.

Psychometric Information

Method of development. Statements describing sick-
ness-related changes in behavior were elicited from gen-
eral practice patients, health care professionals, significant
others, and apparently healthy individuals (135). A total of
1,100 responses to the survey were collected. These state-
ments, together with a review of function assessment in-
struments designed for the evaluation of circumscribed
patient groups, resulted in 1,250 specific statements of
behavioral change. These statements were subjected to
standard grouping techniques according to a set of criteria,
which yielded 312 unique statements, each describing a
behavior or activity and specifying a dysfunction. A stan-

dard sorting procedure yielded 14 groups of statements,
each of which appears to describe dysfunction in an area
of living or a type of activity (119). The 14-item groups
were further refined to produce the current scale with 12
domains.

The SIP68 was developed using principal components
analysis of the data obtained from studies in 10 different
diagnostic groups with a total of 2,527 respondents to the
Dutch translation of the original SIP (121). Of the 2,527
respondents, data from 835 individuals were used in the
construction of the SIP68, with a maximum of 100 from
any of the 10 diagnostic groups (n # 100 for rheumatoid
arthritis, n # 100 for ankylosing spondylitis, n # 41 for
spinal cord injury, n # 53 for stroke, n # 100 for cancer,
n # 100 for neuromuscular disease, n # 100 for back/neck
pain, n # 100 for head injury, n # 99 for hemodialysis, and
n # 42 for Crohn’s disease). Items which applied to !10%
or "90% of any diagnostic subpopulation were removed,
as were items that did not contribute substantially (using
an a priori definition of substantial loading as "0.40) to the
scales or the total score.

Acceptability. The evidence for acceptability of the SIP
instruments is generally not favorable. In a pilot study of
the interviewer-administered SIP136 to 246 general prac-
tice enrollees (inpatients, home care patients, walk-in pa-
tients, outpatients, and nonpatients) in the US, all subjects
completed the interview, with 9% of participants not find-
ing at least 1 item on the questionnaire that applied to
them (119). Similarly, in a study of 85 people with rheu-
matic conditions, who consented to participate in an eval-
uation study of the SIP68 in the Netherlands, 9% were
unable to complete the instrument due to physical limita-
tions or difficulty in understanding the instructions (118).

The proportion of missing data on the SIP is difficult to
estimate, due to respondents instructed to leave items that
do not apply to them unchecked. In a study of 301 people
age !65 years, the question asking about sexual activity
was left unchecked most frequently (12% of respondents)
(136). In another study of 329 poststroke patients who
participated in the interviewer-administered SIP136, re-
sponses from only 10 people (3%) could not be used for
data analysis due to high proportion of missing data (137).
While this study was not conducted in a rheumatology
specific population, results may be indicative of a broader
acceptability among frailer populations (121).

The SIP appears to have good range of functioning at
the levels of very good health, with no floor effects gener-
ally reported for the total scale or dimension and cate-
gory scores (136,138). However, substantial ceiling effects
were found for category scores on the SIP136 in a study of
301 people, age !65 years, ranging from 31% for social
interaction scale to 87% for the work scale. It should also
be noted that persons who do not work at all (e.g., re-
tired individuals) are given the maximum score for this
category, therefore potentially inflating the ceiling effect
for this scale. The physical and psychosocial dimension
scores also had ceiling effects, with 27% and 22% of
respondents recording best possible health state, respec-
tively (136). These results indicate that the SIP may not be
suitable to use with people who have low to moderate
levels of ill health.
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Ceiling effects were also reported for the SIP68. In a
study of 329 people with disabilities (138), ceiling effects
were found on emotional stability (54%), mobility range
(24%), psychic autonomy and communication (24%), and
somatic autonomy (17%) categories, as well as psycholog-
ical dimension (19%). De Bruin et al (121) also found mild
ceiling effect for the SIP68 total score in a sample of 83
outpatients with rheumatoid arthritis (12%). These indi-
viduals judged their health as good to very good, which
was matched by a rheumatologist’s rating of their func-
tional status.

Reliability. In a sample of 299 patients with musculo-
skeletal disorders recruited from the Hospital for Rheu-
matic Diseases (Bad Wurzach, Germany), internal consis-
tency (Cronbach’s alpha) of the SIP136 was very low for
sleep and rest (0.28), eating (0.33), communication (0.41),
and emotional behavior (0.59); marginal for home manage-
ment (0.66), work (0.64), recreation and hobbies (0.67),
and mobility (0.69); and was within the acceptable range
for social interaction (0.71), ambulation (0.76), alertness
behavior (0.76), and body care and movement (0.80) (139).
Internal consistency of the overall score was 0.83.

Test–retest information on the SIP136 in rheumatology
and more generally is scant, but indicates good temporal
stability of dimension and overall scores. In a sample of 49
individuals with musculoskeletal disorders who com-
pleted a second SIP 3 weeks after the initial administra-
tion, intraclass correlation coefficient (ICC) was 0.94 for
the physical function dimension and 0.93 for the overall
SIP136 score, indicating excellent reliability; no informa-
tion was provided about test–retest reliability of the re-
maining scores (111). The SIP overall score also showed
good temporal stability in another study, involving 130
patients with chronic low back pain. The ICC for the
SIP136 total score was 0.70 over a 2-week test–retest in-
terval (140).

Temporal stability of subscale scores seemingly had
been assessed only using Pearson’s correlation coefficient,
with results indicating below optimal reliability for some
of the scale. Correlation coefficients ranged between 0.49
(eating) and 0.86 (mobility) over a 4-week interval in a
study of 299 musculoskeletal patients (139) and between
0.62 (household management) and 0.85 (ambulation) in a
study involving 119 individuals with a range of chronic
conditions (141). However, Pearson’s correlation coeffi-
cient is unable to capture any systematic changes in scores
over time, so that the actual stability of SIP136 subscale
scores might be even lower.

Internal consistency reliability of the SIP68 in rheu-
matic conditions is not well studied, with the available
evidence indicating suboptimal internal consistency, at
least for some subscale scores. Internal consistency esti-
mates (Cronbach’s alpha) for the SIP68 in a study of 51
outpatients with rheumatic conditions (118) ranged from
0.49–0.87 (coefficients for specific domains not specified).
However, this sample size was relatively small and gener-
alizability of this finding is not clear. More broadly in the
field of disability, for a study conducted with 111 inde-
pendently living wheelchair users, Cronbach’s alpha of
the total SIP68 score was " # 0.88, with scores for the
individual scales ranging from " # 0.53 (for mobility con-

trol) to " # 0.85 (somatic autonomy) (107). However, given
the much higher levels of physical disability in this sam-
ple than would be expected in rheumatic diseases, it is not
known whether these results can be extrapolated to rheu-
matology.

Test–retest reliability of the SIP68 was assessed using a
48 hour test–retest interval in a study of 51 outpatients
with rheumatic health problems using self-completed
questionnaires (118). The ICCs for different categories
ranged from 0.90 (mobility range) to 0.97 (somatic auton-
omy) and was 0.97 for the overall SIP68 score, indicating
excellent test–retest reliability of this questionnaire. In
another study, involving 401 people with disabilities (in-
cluding arthritis), the ICCs for test–retest reliability of
SIP68 were above 0.75 for all subscales and dimensions,
except the physical dimension (0.61) score (142).

Validity. The items of SIP instruments appear to have
good face validity as a health measure, reflecting aspects of
everyday life that are likely to be affected by illness. How-
ever, no specific a priori conceptual model was used in the
SIP construction, which makes it difficult to comment on
its content validity. Furthermore, content validity of an
instrument varies from context to context, depending on
the nature of the concept being studied. Nonetheless, the
SIP covers a wide range of health-related behaviors, many
of which are likely to be relevant in rheumatology. Devel-
opment of the SIP136 involved both patient and expert
consultation, during both the item construction and selec-
tion phases of development; hence, the questionnaire is
likely to be relevant to patients and clinicians. However,
content validity of the SIP instruments is undermined by
the presence of ceiling effects, which indicates that these
questionnaires do not adequately capture the full range of
health problems at a less severe end of the ill health
continuum. This could potentially pose problems when
assessing interventions in populations that are not se-
verely affected by illness.

Although results for the construct validity of SIP instru-
ments are generally favorable, given the unsatisfactory re-
liability of some subscales, findings about their construct
validity should be viewed with caution. Factorial validity
of the SIP68 and SIP136 is not well supported, with dif-
ferent pattern of factor loadings to that reported in the
original publications generally emerging (138,142). Con-
struct validity of the SIP136 in rheumatic conditions was
supported by the expected pattern of correlations with the
Arthritis Impact Measurement Scales (AIMS), a multidi-
mensional questionnaire designed to measure ill health in
arthritis. Over 12 months of followup in a study of 115
patients with knee or hip osteoarthritis (143), SIP sub-
scales had moderate to strong correlations (r # 0.37–0.76)
with the corresponding subscale of the AIMS (P ! 0.001).
Correlations for the total scores of the SIP136 and AIMS
ranged between 0.70 and 0.73 (143). Further support for
the construct validity of the SIP was found in another
study, involving 299 patients with musculoskeletal condi-
tions, where the hypothesized pattern of correlations was
found between the SIP total score and a range of functional
and psychosocial measures, including the Measurement of
Patient Outcome Scale (arthritis-specific questionnaire in
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German) (r # 0.72) and the Keitel Index of Functional
Status (r # 0.60) (139).

The SIP68 also received support for its construct valid-
ity, with a correlation coefficient of 0.94 for its total score
with the SIP136 in a study of 401 people with mobility
disabilities, including spinal cord injury, multiple sclero-
sis, and arthritis (142). In another study with people with
physical disabilities (n # 398), physical and psychosocial
dimensions of the SIP68 had high correlations with corre-
sponding dimensions of SIP136 (r # 0.91 and r # 0.92,
respectively) (138). In the same study, construct validity of
the SIP68 was further supported by the expected pattern of
correlations with other generic health measures, including
the SF-36 and the Katz Index of Activities of Daily Living.

Known-groups validity of the SIP instruments in rheu-
matology appears to be well supported. In one study
(n # 172) (139), the SIP136 overall score was able to
differentiate people with musculoskeletal disorders from
healthy controls, although the difference was much larger
for women (standardized effect size [ES] 1.07) than for
men (ES 0.66). Across individual dimensions, work, eat-
ing, mobility, alertness behavior, sleep and rest, and com-
munication were unable to differentiate between patients
and controls for men, with no significant differences in the
scores of these groups (P " 0.05). On the remaining sub-
scales, male patients scored higher than controls, with ES
ranging from 0.21 (communication) to 1.07 (body care).
For women, only work was unable to differentiate between
patients and controls (P " 0.05), with ES ranging from 0.42
(mobility) to 1.53 (home management). Deyo et al (144)
have also published mean scores and SDs for the SIP
overall and the physical and psychosocial dimensions
that correspond with functional impairment levels of
the American Rheumatism Association Functional Classi-
fication.

The SIP68 was also able to differentiate between people
with spinal cord injury and those who had rheumatic
diseases, with significantly worse health status scores on
emotional stability, social behavior, mobility range, and
psychic autonomy and communication for the rheumatic
conditions groups (Z scores 2.10, 5.10, 5.71, and 2.01,
respectively). Somatic autonomy and mobility control
scores did not differ significantly between the study
groups (145). Ability of the SIP68 to differentiate between
spinal cord injury and rheumatic conditions was compa-
rable to that of the Nottingham Health Profile.

Ability to detect change. Sensitivity of SIP instruments
in rheumatology has not been well studied. Although little
is known about the sensitivity of the SIP68, results indi-
cate that the SIP136 has high specificity to detect change in
health status. In a study of 79 patients with rheumatoid
arthritis, the SIP136 total score had high specificity to
detect a 3-point change in self-rated function, with a spec-
ificity of 0.90 for detecting worsening and a specificity of
0.76 for detecting improvement (146). However, sensitiv-
ity to improvement was 0.25, sensitivity to worsening was
0.29, the predictive score of improvement was 0.50, and
the predictive score of worsening was 0.31. This indicates
that a cutoff threshold of 3 points on the SIP score change
had only moderate accuracy in identifying self-perceived
change in health functioning.

More favorable results were obtained in a study of 54
patients undergoing joint replacement surgery, where
overall and psychosocial dimension scores of SIP136 were
able to detect large improvement at 6-months postsurgery,
with standardized response means (SRMs) of 0.94 and 0.88
(147). As might be expected with surgical intervention,
smaller improvement (SRM 0.77) was recorded for psycho-
social dimension. Similar results were obtained in another
orthopedic surgery cohort at 1-year followup (148). SIP136
overall and physical dimension scores were also able to
detect self-reported change in health status in a sample of
127 musculoskeletal patients, with an ES of 0.42 and 0.39,
respectively (111). In another study involving 299 muscu-
loskeletal patients, SIP overall, body care and movement,
emotional behavior, and sleep and rest scores showed
small improvements (ES 0.20–0.28) following 4 weeks of
conservative treatment (139). Statistically significant im-
provements were also found on alertness behavior, ambu-
lation, home management, social interaction, and mobility
subscales, although these changes failed to reach practical
importance (ES !0.20); communication, recreation and
hobbies, eating, and work subscales showed no change
over the study period.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The SIP includes several items relevant in
rheumatology settings including mobility, pain, and func-
tional capacity. As generic measures of health status, SIP
instruments would be useful when comparisons of the
impact of rheumatic disease on individual health status
with that of other illness is required. There is also good
evidence to suggest that the SIP (especially the SIP136) is
able to detect change in a range of interventions in rheu-
matology.

Caveats and cautions. Several studies have revealed
considerable weaknesses of the SIP68 and SIP136, partic-
ularly in the area of reliability. Both versions of the SIP
also exhibit severe ceiling effects, which suggest that these
instruments may not be useful for low to moderate levels
of health impairment.

Clinical/research usability. The low reliability of some
subscales in the SIP indicates that the overall score, rather
than subscale scores, is more likely to return more robust
data. Administration and responder burden may be barri-
ers to clinical use of the SIP136; however, this appears to
have been rectified in the SIP68. The relatively high cost of
the SIP136 may further limit its usability in clinical set-
tings and research settings. Given the comparable psycho-
metric properties of the 2 versions of the SIP and the
greater administrative burden and cost of the SIP136, it
appears there are no advantages of using the SIP136 over
the SIP68.

INTRODUCTION

Health Utility Measures
The EuroQol 5-domain, Short Form 6D, Health Utility
Index Mark 3, the Quality of Wellbeing Scale, and the
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Assessment of Quality of Life Scale are health utility mea-
sures of generic health-related quality of life (HRQOL)
originating from the field of health economics. These
scales are also defined as multi-attribute utility instru-
ments, which means that they consider multiple indepen-
dent attributes of an individual to create an indication of
overall HRQOL, ranging from perfect health (1.0) to death
(0.0), and may even include states worse than death
(!0.0). The individual attributes of HRQOL contained
within the questionnaire (often described as the “descrip-
tive system”) are weighted by society’s strength of prefer-
ence for those health states. The strength of preference is
termed the utility of a health state and is obtained by
asking members of the community to rank desirability of a
given health state relative to perfect health and death. The
utility of health states represented in the descriptive sys-
tems is generally achieved through specialized interviews
such as time trade-off or standard gamble.

Although all HRQOL instruments purport to measure
the same thing, across the perfect health to death contin-
uum, they often do not. The values obtained from each for
the same health state (person- or community-tested) vary
because each instrument has different content, and differ-
ent weights are used to generate its overall utility score
(149–153). Since each instrument can generate a different
value, different change scores will be obtained across in-
struments (154–157). Given this, the choice of instrument
included in a study has the potential to generate results
suggesting a null or positive result (158–160), although
Ruchlin et al suggest that there is no specific pattern
emerging (161). The recent work of Seymour et al suggest
that choosing an instrument is difficult without good prior
information surrounding the expected magnitude and di-
rection of health improvement related to a health care
intervention (162).

MEDICAL OUTCOMES STUDY SHORT FORM
6D (SF-6D)

Description

Purpose. The SF-6D utility score is derived from items
within the widely used SF-36 and SF-12. The purpose of
the SF-6D is to provide ratings of an individual’s health-
related quality of life (HRQOL) across all health condi-
tions. The ratings of HRQOL are also called “utilities” or
preferences for health states that are used in health eco-
nomic evaluation and to derive quality-adjusted life years
(QALYs) for use in cost utility analysis. Brazier et al pub-
lished an algorithm for estimating SF-6D utilities scores
from the SF-36 in 2002 (163) and from the SF-12 in 2004
(164). The initial scoring algorithms were updated in 2008
(www.shef.ac.uk/scharr/sections/heds/mvh/sf-6d).

Content. The SF-6D covers 6 domains, including phys-
ical function, role limitation, social function, bodily pain,
mental health, and vitality.

Number of items. The SF-6D utility score can be de-
rived from 11 items of the SF-36 or from 7 items of the
SF-12 (164).

Response options/scale. Items are scored on a Guttman
scale, where the health states have increasing severity

(disutility) expressed as limitations (in activities, the kind
of work one can do, social activities), degree of pain inter-
ference with daily life, frequency of feeling down-hearted,
or frequency of feeling fatigued. The number of response
levels on the SF-6D items ranges between 3 and 5 (SF-12
derivation [164]) or 4 and 6 levels (SF-36 derivation [163]).

Recall period for items. The SF-6D is available in
4-week or 1-week recall periods.

Endorsements. The utilities derived from the SF-6D are
being used in a wide range of health economic studies to
provide estimates of cost per QALY, therefore enabling
comparison of alternative treatments. These data inform
policy makers of the relative value of new interventions. In
several countries including the UK, Australia, and New
Zealand, the calculation of QALYs is essential for eco-
nomic evaluations of pharmaceuticals submitted to the
government agencies (i.e., National Institute for Health
and Clinical Excellence in the UK).

Examples of use. Several studies have used the SF-6D to
estimate QALYs, therefore providing the economic dimen-
sion in treatment effectiveness studies, including studies
of tumor necrosis factor–blocking agents (12,165), spa
treatment for people with fibromyalgia (166), a physical
exercise program for people with rheumatoid arthritis
(RA) (167), and in a survey to express the burden of disease
of people with RA (168).

Practical Application

How to obtain. The SF-6D can be obtained from SF-36
or SF-12 questionnaire scores, therefore it is necessary to
obtain these questionnaires. For details, see the How To
Obtain section for the SF-36 and SF-12 in this issue.

Method of administration. As with the SF-36 or SF-12,
the SF-6D can be self- or interviewer-administered. For
details, see the Method of Administration section for the
SF-36 and SF-12 in this issue.

Scoring. The SF-6D utility score is calculated as a func-
tion of weighted scores across the items that comprise this
tool. The algorithm to obtain SF-6D scores from the SF-36
and SF-12 questionnaire data can be obtained through 3
types of licenses, as described on the University of Shef-
field web site (www.sheffield.ac.uk/scharr/sections/heds/
mvh/sf-6d): 1) a license is available free of charge for
all noncommercial applications including work funded
by research councils, government agencies and charities,
2) for commercial applications there is a per-study li-
cense (e.g., clinical trial), although an open license for a
fixed period is available, and 3) the SF-6D can be calcu-
lated using purpose-developed software available from
QualityMetric.

Score interpretation. The SF-6D produces an interval
scale utility score, ranging from 0.30 (poor HRQOL) to 1.0
(perfect health). The SF-6D utility measure can also be
used as an indicator of relative disease burden across
diseases. This is dependent on reliable population norms
being available, such as those proposed by Fryback et al for
the US (169). Uhlig and colleagues used the SF-6D to
compare the HRQOL of people on the Oslo Rheumatoid
Arthritis Register with people from the general population
and found that people with RA have 0.16 lower utility
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than the population. They were therefore able to present a
case that RA contributes a substantial disease burden on
individuals and society (168).

Respondent burden. See the Respondent Burden sec-
tion for the SF-36 and SF-12 in this issue.

Administrative burden. See the Administrative Burden
section for the SF-36 and SF-12 in this issue.

Translations/adaptations. The SF-36 is available in 121
languages, therefore the SF-6D is similarly available. Spe-
cific information can be obtained from the International
Quality of Life Assessment web site, http://www.iqola.org.

Psychometric Information

Method of development. The SF-36 and SF-12 items
were revised to only cover 6 dimensions of health while
maintaining maximum coverage of the original breadth of
the questionnaires. The challenge for the developers was
to provide valuations of all the different combination of
health states that could be represented across the 6 items,
each with 3 or more levels. The total number of possible
health state combinations is 18,000, which is far too many
to value in practice. A common procedure in health eco-
nomics is to select a minimum range of these using an
orthogonal design, and therefore infer the valuations of the
health states not directly valued. A total of 49 combina-
tions of levels of the 6 items was valued by a representative
community sample using a technique called standard gam-
ble (SG) (170). In the SG interview, the respondent is asked
to choose between the certain prospect (A) of living in an
intermediate state defined by the SF-6D and the uncertain
prospect (B) of 2 possible outcomes, the best state defined
by the SF-6D or the worst state. The chances of the best
outcome occurring is varied until the respondent is indif-
ferent between the certain and uncertain prospects. The
data obtained from these valuations are then used in var-
ious modeling procedures to generate an algorithm to con-
vert the SF questionnaires into SF-6D utility scores. Fur-
ther details are available from the development papers
(163,164).

Acceptability. The acceptability and missing values of
the SF-6D are reflected in the original questionnaires
(the SF-36 and SF-12), which are generally acceptable.
Barton and colleagues compared the completion rates of
the SF-6D with the EuroQol 5-domain (EQ-5D) measure
in 1,865 general practice patients and found that individ-
uals who were older, women, of a lower occupational
skill level, from an area of lower socioeconomic status, or
used prescribed medication were significantly less likely
to complete the SF-6D (84%) compared with the EQ-5D
(93%) (171).

Importantly, HRQOL measures are intended to provide
valuations of health states that range from perfect health
(1.0) to death (0.0). However, the SF-6D scale does not
extend beyond 0.3, i.e., the worse health state described by
the SF-6D does not extend to death. This is a serious flaw
if a substantial number of subjects in a study are expected
to have very poor health states.

Reliability. The reliability of the SF-6D has been tested
in a variety of settings, with generally favorable results.
In a small study (n # 61) of proximal humeral fractures,

Slobogean et al (172) found good reliability (intraclass
correlation coefficient [ICC]) for the SF-6D (0.79) and
EQ-5D (0.78), but poor for the Health Utilities Index
Mark 3 (0.47). Khanna et al also found the SF-6D to be
reliable in a sample of patients with systemic sclerosis
(ICC 0.82) (173). On the other hand, Boonen et al found
that in patients with ankylosing spondylitis, the test–retest
reliability of the SF-6D was only modest (ICC 0.68), and
this was greatly reduced in subgroups with lower disease
activity (174).

Validity. The SF-6D contains items that cover physical
function, role limitation, social function, bodily pain,
mental health, and vitality. Consistent with most utility
scales, the SF-6D was not derived through consultations
with patients and clinicians to ensure face and content
validity (151). Nonetheless, the dimensions are broadly
concurrent with those covered by the many disease-spe-
cific tools available in rheumatology. Support for conver-
gent and discriminant validity of the SF-6D is evidenced
by consistent findings of moderate correlations between
the SD-6D and other HRQOL scales (175–179) and lower,
but still substantive, correlations with disease-specific
questionnaires (174,177,179,180).

The known-groups validity of the SF-6D appears to be
supported. Marra et al undertook a comprehensive study
in 313 people with RA to compare several disease-specific
measures (Rheumatoid Arthritis Quality of Life Question-
naire and the Health Assessment Questionnaire [HAQ])
with several preference-based measures including the
SF-6D (179). They found that utility scales, including the
SF-6D, appeared to discriminate well across RA severity
categories, although the disease-specific measures were
generally more sensitive in this setting. In 167 patients
with systemic lupus erythematosus, Aggarwal et al (178)
found that both the EQ-5D and SF-6D tools differentiated
among patient groups of varied disease severity. Impor-
tantly, very few patients in this study reported very low
HRQOL, therefore the tools are more likely to appear to
perform relatively well. However, in a population sam-
ple, the SF-6D has been found to be more sensitive than
the EQ-5D in detecting differences between groups of in-
dividuals reporting very good, good, fair, bad, or very bad
health (181).

Ability to detect change. Evidence for the ability of the
SF-6D to detect change is mixed. While several studies
have demonstrated that the SF-6D is capable of detecting
change, findings of many other studies are less favorable.
Boonen et al found that in 254 patients with ankylosing
spondylitis, the smallest detectable change was smaller
(i.e., more sensitive) in the SF-6D compared with the EQ-
5D. However, it discriminated less well between patients
with different disease severities (174). Harrison et al un-
dertook a comparative responsiveness study of the EQ-5D
and SF-6D in cohorts of patients with early inflammatory
disease through to severe RA (182). As the use of the SF-6D
in patients with severe progressive disease may be inap-
propriate due to the scale not extending lower than a
utility of 0.30, the study by Harrison and colleagues (182)
highlights the need for careful attention to disease severity
at study onset. The SF-6D did, however, appear to be
somewhat more responsive than the EQ-5D in detecting
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improvements in health (182). On the other hand, in a
controlled trial, Barton and colleagues administered the
Western Ontario and McMaster Universities Osteoarthritis
Index to 389 people with knee pain and classified change
score as no change, improved "20%, or declined "20%
(158). The SF-6D performed poorly at detecting improve-
ment. Similar results were obtained by Adams et al in 505
patients with RA and psoriatic arthritis and again reflect
the inability of the SF-6D to detect poor health states (183).

Several studies reported on minimum clinically impor-
tant difference (MCID) of the SF-6D. In rheumatology set-
tings, Khanna et al have proposed a MCID of 0.035 units in
systemic sclerosis using change in the HAQ Disability
Index score as an anchor (173), and Marra et al have
estimated a MCID of 0.03 for people with RA using the
SF-36 health transition question as an anchor (179). More
broadly, Walters and Brazier undertook a review of 11
studies across a variety of health conditions and found
that the MCID for the SF-6D ranged from 0.011–0.097,
with a mean of 0.041. The corresponding standardized
response means ranged from 0.12–0.87, with a mean of
0.39, and were in the “small to moderate” range using
Cohen’s criteria (152).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The SF-6D can be a useful indicator of utility
in the absence of other utility measures. A unique aspect of
this tool is that, if the SF-36 and the SF-12 have been
applied in a completed trial or observational study, a util-
ity score for cost utility analyses can be derived from
existing data without the need for administering further
questionnaires.

Caveats and cautions. The major drawback of the SF-6D
is that the scale does not cover the range from below 0.3,
which would be a common health state in many rheumatic
conditions. This makes the scale insensitive to changes
between very poor health and moderate health. If research-
ers are working with a well-defined clinical condition with
mild to moderately poor HRQOL, then the SF-6D may be
preferred over other utility measures, such as the EQ-5D,
which may be insensitive to improvements in this range.

Clinical/research usability. The SF-6D is not a tool to be
used in the clinical setting since it is a utility instrument
designed to inform economic evaluations. It is also useful
for comparisons across conditions, and to provide esti-
mates of relative societal burden of different conditions
when national norms are used as benchmarks.

HEALTH UTILITIES INDEX MARK 3 (HUI3)

Description

Purpose. The HUI is a family of generic preference-
based (utility) measures developed for measuring health-
related quality of life (HRQOL) (184). The intended uses of
the HUI include describing treatment processes and out-
comes in clinical studies, economic evaluations of health
care programs, and the measurement and monitoring of
population health (185). The original version (HUI1) was

developed for assessment of out-of-pocket costs and qual-
ity of life of pediatric oncology survivors. The HUI2 was
developed as a revised version of HUI1 to measure the
global morbidity burden of childhood cancer (184). The
HUI3 was developed as a more generically applicable mea-
sure than HUI1 and HUI2. Items present in earlier versions
specific to pediatrics (e.g., cognition domain items in HUI2
relate to schoolwork) were replaced with more broadly
applicable items, while some domains were expanded
(e.g., sensation in HUI2 was broken into 3 separate do-
mains of vision, hearing, and speech in HUI3), and
others were removed (e.g., fertility in HUI2 was removed
from HUI3). Therefore, HUI3 domains largely overlap
with those of HUI2. HUI1 was first published in 1982
(186), while HUI2 and HUI3 were described in the lit-
erature in the mid-1990s (187). This review focuses on
HUI3, since this version is commonly used in rheuma-
tology (117,188).

Content. The HUI3 measures 8 HRQOL domain areas
including vision, hearing, speech, ambulation/mobility,
pain, dexterity, emotion, and cognition. HUI2 measures
the 7 domain areas of sensation, mobility, emotion, cogni-
tion, self-care, pain, and fertility.

Number of items. HUI2 and 3 require the participant to
select one descriptor that most accurately reflects their
condition per domain.

Response options/scale. Each domain within the HUI3
has 5–6 rank-ordered response options, while HUI2 has
3–5 response categories per domain. Descriptors of re-
sponse categories may contain 1 element (e.g., the HUI3
emotion domain has a response option of “somewhat
happy”) or it may contain several elements (e.g., the HUI3
hearing domain has a response option of “able to hear
what is said in a conversation with one other person in a
quiet room with a hearing aid,” and “able to hear what is
said in a group conversation with at least three other
people, with a hearing aid”). Therefore, if the HUI3 is
being administered via telephone where the participant
cannot read the entire descriptor of a response option, a
series of shorter questions need to be asked to allow the
individual to select a response option that is most appro-
priate to their situation.

To resolve this problem, the developers have produced a
15-question (15Q) survey to allow the participant to iden-
tify the appropriate response option based on a series of
shorter questions. There is also a 40-question (40Q) survey
comprised of even less complex, predominantly yes/no
response options. The 40Q version of the HUI3 has a skip
pattern so that only some questions will need to be asked
of each participant.

Recall period for items. There are several versions of
the HUI3 available with recall periods of 1 week, 2 weeks
or 4 weeks (e.g., “Describe your ability during the past 4
weeks to . . .”). There is also a version available for “usual
health,” where participants are asked about their usual
health (e.g., “Describe your usual ability to . . .”).

Examples of use. In rheumatology, the HUI3 has been
used to assess HRQOL in patients with rheumatoid arthri-
tis (188,189), changes in HRQOL in patients with juvenile
idiopathic arthritis (190), and to assess the effectiveness of
hylan G-F 20 in treatment of knee osteoarthritis (191).
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Practical Application

How to obtain. The HUI2 and HUI3 classification sys-
tems can be viewed online at http://www.healthutilities.
com (185). The questionnaires and user manuals are only
distributed under license from HUInc. The cost of HUI3 is
$4,000 per study for the questionnaire and the matching
user manual (185).

Method of administration. The 15Q version of the HUI3
is designed to be self-administered, while the 40Q version
can be interviewer-administered (by telephone or face-to-
face), on paper or using a computer (184).

Scoring. The functions to derive the scores are multi-
plicative and based on classical utility theory. The scoring
manual contains decision tables showing all possible com-
binations of responses per attribute. Typically, scoring is
done using a common statistical package such as SPSS or
SAS. A spreadsheet such as Excel can be used, but it is not
recommended by HUI developers if there are more than a
few subjects and/or multiple assessment points. The deci-
sion tables of response combinations are used to determine
the health-state level for each health domain and then,
using the tables and the scoring algorithm, the utility
scores for all attributes of health and the overall HRQOL
score can be determined.

Missing responses are scored as 0. At the same time, the
presence of missing responses is problematic, since at least
2 scores (1 domain and the overall score) will be missing
for each subject that has 1 response missing. Nonresponse
to an item on the 40Q will also cause problems with the
skip pattern, making the questionnaire difficult to score.

Score interpretation. The score range for HUI3 is $0.36–
1.00 and $0.03–1.00 for HUI2. A score of 1.00 signifies
perfect health and 0.00 represents death. HUI allows for
negative numbers for health states considered worse than
death. Population normative data are available from nu-
merous large general population surveys. Normative val-
ues by age (15&, 17&, 18&, 20–85 and 35–89 years),
race (“unselected,” “Hispanic non-Black,” “Black non-
Hispanic,” “non-Black and non-Hispanic”) and country
(Canada, USA) are available on the HUI web site (185).

Respondent burden. HUI3 generally has low responder
burden. The mean time to complete the 15Q is 5–10 min-
utes (151). The 40Q, which has a built-in skip pattern takes
3 minutes to complete (184).

Administrative burden. Administration burden for the
HUI3 is moderately high. Interviewer administered assess-
ments will require interviewer training, especially for the
40Q version of the HUI3. It is also recommended to re-
view completed 15Q version questionnaires once received
and to contact the respondent if there are missing answers.
Scoring will require basic knowledge of statistical soft-
ware.

Translations/adaptations. HUI3 was first developed in
English and is now available in more than 35 languages
worldwide. It has been used successfully without modifi-
cation in Canada, the UK, the US, and Australia. There are
16 variations of the HUI questionnaires, which are depen-
dent on mode of administration (self-complete or inter-
viewer-administered), recall period (past week, 2 weeks, 4
weeks, or usual health), and assessment viewpoint (self or

proxy). One or more variations of the HUI questionnaires
are available in Afrikaans, Chinese (traditional and sim-
plified characters), Croatian, Czech, Danish, Dutch, Finn-
ish, Flemish, French (continental or European French and
French-Canadian), German, Hebrew, Hungarian, Italian,
Japanese, Korean, Malay, Norwegian, Polish, Portuguese
(European and Brazilian), Romanian, Russian, Serbian,
Slovak, Spanish (European and Mexico, Latin and South
American), Swedish, Thai, and Turkish. Other versions in
preparation include Serbian.

Psychometric Information

Method of development. The original items for the HUI
were generated from the work of Cadman et al (192) (note,
we have been unable to access this original work from
1986), who sought to determine the most important attri-
butes of HRQOL based upon clinical experience. A ran-
dom sample of adults from the general population then
ranked these attributes on their desirability (193); this
information was subsequently used to derive weights for
the HUI2 and HUI3.

Acceptability. Given the complexity of some of the re-
sponse option descriptors within domains of the HUI3, the
15Q and 40Q (with simplified response options) have been
developed to make it easier for participants (or the inter-
viewer administering the HUI3) to select an appropriate
response option descriptor. Missing data on HUI3 in rheu-
matology studies are not frequent. A study among 114
rheumatology outpatients found that there were no miss-
ing responses at a baseline face-to-face assessment on
HUI3 administered by a trained nurse interviewer. In a
telephone-based followup interview 2 weeks later, !5% of
the respondents had missing data (194). Similarly, floor
and ceiling effects are not commonly encountered in rheu-
matology populations. Only 4 subjects (3.5%) in the above
study obtained the highest possible health rating.

Reliability. Results for reliability of the HUI vary con-
siderably. Cronbach’s alpha (" # 0.71–0.79) was reported
for the Spanish version of the HUI3 in the general popu-
lation (195). For a cohort of heart-failure patients, Cron-
bach’s alpha for the total score of the HUI3 was reported as
" # 0.51 (196). We have not been able to identify any
studies that assessed internal consistency of the HUI3 in
rheumatology-specific populations. Test–retest reliability
of interviewer-administered HUI3 in a study of 114 rheu-
matology outpatients was intraclass correlation coefficient
(ICC) 0.75 (95% confidence [95% CI] 0.65, 0.83) over a
2-week period (194). However, these results are difficult to
interpret, since the first interview was done face-to-face
while the second interview took place over the telephone.

More favorable results were obtained in a study of 50
rheumatoid arthritis patients (randomly selected from a
larger study), where 3 months test–retest reliability of
HUI3 was found to be acceptable (ICC 0.81, 95% CI 0.66,
0.90) (197). Similarly, in a stratified random sample of
people completing the Canadian General Social Survey
(n # 506), the test–retest reliability for the HUI3 of ICC
0.77 was recorded for telephone assessments conducted 1
month apart (198).
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Validity. The results of studies investigating construct
validity of the HUI3 are mixed. An observational study
of 144 rheumatology outpatients (194) found that HUI3
did not discriminate between people with and without
chronic health conditions. Despite the hypothesized high
to moderate correlations, the correlations between HUI3
and Short Form 36 (SF-36) scores were in a low to mod-
erate range (# # 0.29–0.49, P ! 0.01 for all), with the SF-36
physical functioning and bodily pain scales showing the
lowest and highest correlations with the HUI3 score, re-
spectively. When compared to the EuroQoL 5-domain
(EQ-5D) instrument, median EQ-5D and HUI3 scores were
very similar. The correlation between EQ-5D and HUI3
scores for all patients was # # 0.45 for baseline interviews
and # # 0.57 for followup interviews (Spearman’s rho,
P ! 0.001 for both).

On the other hand, a study of 114 osteoarthritis patients
on the waiting list to see an orthopedic surgeon (199)
found support for construct (convergent and discriminant)
validity of both HUI2 and HUI3. Of the 87 a priori hypoth-
eses examined, 75% were confirmed by zero-order corre-
lations, suggesting that the constructs within the HUI2 and
HUI3 were, in general, related to similar constructs in
other conceptually related measures (SF-36, Harris Hip
Scale [HHS], Western Ontario and McMaster Universities
Osteoarthritis Index [WOMAC], McMaster Toronto Arthri-
tis Patient Preference Questionnaire, the State-Trait Anxi-
ety Inventory, and the 6-Minute Walk Test).

The HUI3 was used in the 1990 Ontario Health Survey
and found to be able to differentiate people with stroke or
arthritis from those who had neither of these conditions
(200). The highest mean score, indicative of best health,
was for people without a history of arthritis or stroke
(0.93), followed by those who had arthritis (0.77) and
stroke (0.54).

Ability to detect change. Results for the ability of the
HUI3 to detect change are also mixed. In a study of 99
patients on a waiting list for total hip arthroplasty who had
completed the HUI3 before and after the surgery (201), the
HUI3 showed improvement in the overall summary score
and various domains following surgery. There was a large
standardized effect size (ES) for the overall summary score
(1.19) and pain (1.30), and a moderate ES for ambulation
(0.56). There was no change in vision, hearing, speech,
dexterity, and cognition, which would be expected in this
population. Although the HUI3 was not as responsive to
change after total hip arthroplasty as the disease specific
measures considered in the same study, (HHS, WOMAC),
it was the most responsive of the generic measures con-
sidered (SF-36, EQ-5D, and HUI2).

Less favorable results for the responsiveness of the HUI3
were obtained in a study of 320 rheumatoid arthritis pa-
tients recruited from private rheumatology practices (197).
The study compared responsiveness to change over time
(disease progression) of a number of generic HRQOL mea-
sures (HUI2, HUI3, SF-6D, EQ-5D) as well as some disease-
specific measures (the Health Assessment Questionnaire
Disability Index and the Rheumatoid Arthritis Quality of
Life Questionnaire). The HUI3 appeared to be poorly re-
sponsive to deterioration but was able to identify those
classified as “better” on global assessment of disease se-

verity at 3- and 6-months followup. Of all the measures
used, the HUI3 and SF-6D were found to be the most
responsive between baseline and 6 months for measuring
improvement (“worse” HUI3 # ES $0.10, 95% CI $0.31,
0.13; “same” HUI3 # ES 0.12, 95% CI $0.03, 0.26; “better”
HUI3 # ES 0.23, 95% CI 0.08, 0.41) (197).

Information on minimum clinically important differ-
ence (MCID) for HUI3 in rheumatology is limited. In a
study with individuals who had stroke or arthritis, drawn
from the 1990 Ontario Health Survey, MCID on the HUI3
was defined as a difference of 1 level within HUI3 attri-
butes, which equates to a change of !0.03 units in the
HUI3 score. More generally, Drummond reported that a
difference of !0.03 in mean HUI overall HRQOL scores
were clinically important, and differences as little as 0.01
may be meaningful and important in some contexts (202).
However, it is not clear how these values were derived.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The instrument appears to measure some as-
pects of quality of life that are affected by rheumatic dis-
eases, although there are several items (e.g., hearing)
within the scale that are not relevant to this field. As a
utility measure, HUI3 can be used in health economic
analyses. The instrument appears to be sensitive to posi-
tive changes brought about by some treatments for rheu-
matic conditions (e.g., hip replacement). However, it ap-
pears to be poorly responsive to deterioration, and
therefore may not be suitable for individual followup. This
instrument appears to be widely applicable to most patient
populations; however, research to date in rheumatology
has been primarily in rheumatoid arthritis and total hip
replacement populations.

Caveats and cautions. This instrument does not appear
to be as sensitive to change brought about by treatment of
disease as other disease- or joint-specific instruments.
There may be difficulties using this instrument among
older adult populations or persons with cognitive impair-
ment due to the complexity of some of the items. The
psychometric robustness of the HUI3, especially its tem-
poral stability and construct validity, have also received
mixed support in rheumatology.

Clinical/research usability. The interpretation of HUI3
scores in clinical settings is hampered by the lack of in-
formation on cutoff scores for what is considered to be
meaningful change in HRQOL for patients with rheumatic
conditions. For example, there is no cutoff threshold in-
dicative of when joint replacement may be required or
whether such surgery has been successful at improving an
individual’s HRQOL. The HUI appears to have a moderate
administrative burden, although use of the computerized
scoring algorithm may compensate for the extra inter-
viewer training necessary for the administration of the
40Q version. Respondent burden does not appear to be a
problem that would limit clinical or research use. The cost
of the questionnaire and scoring algorithms may limit the
use of the HUI3 for clinician-initiated unfunded research
projects.
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QUALITY OF WELL-BEING SCALE (QWB)

Description

Purpose. The QWB scale was developed more than 30
years ago as a measure of health-related quality of life
(HRQOL) in the general population (203). The QWB is a
preference-based measure that combines functioning and
symptoms to produce a well-being index ranging from 0
(death) to 1 (full, symptom-free functioning) (204). The
QWB can also be used to calculate quality-adjusted life
years, which combine life expectancy with HRQOL to
produce a summary measure of quality and quantity of life
lived.

The QWB was initially developed for interviewer ad-
ministration, but the use of this measurement tool has
been low due to its length and difficulty of administration
(205). The self-administered version, Quality of Well-
Being Scale-Self Administered (QWB-SA) was developed
to address these limitations of the QWB. The QWB-SA
was released in 1997 (204). This review focuses on the
QWB-SA version of the instrument.

Content. The QWB-SA includes a wide range of physi-
cal and mental symptoms that people might experience
in daily life (205). The symptoms assessed by QWB-SA
reflect different aspects of health and cover different de-
grees of severity. Most items focus on a specific problem
related to one body system, such as visual problems
(e.g., blindness) or central nervous system functioning
(e.g., paralysis).

The QWB-SA has 5 parts, including a symptoms check-
list and 4 function sections. The symptoms section in-
corporates assessment of chronic (e.g., speech problems,
physical deformities) and acute symptoms. Acute symp-
toms include physical (e.g., headache, pain) and mental
health symptoms (e.g., sadness, anxiety). The function sec-
tions of the QWB-SA include self-care, mobility (including
use of transportation), physical activity (e.g., climbing
stairs), and usual activity (e.g., work, home, or recreation)
(205).

Number of items. The QWB-SA consists of 74 items.
The symptom checklist has 58 symptoms, including 19
chronic symptoms, 25 acute physical symptoms, and 14
mental health symptoms. Self-care is assessed by 2 items,
the mobility and usual activity sections have 3 items each,
and the physical activity section has 8 items.

Response options/scale. The presence/absence of 19
chronic symptoms is measured on a dichotomous scale
(yes/no), with participants asked to indicate whether they
are currently experiencing any of the symptoms or prob-
lems listed. For the remaining items, participants are
asked to indicate which days over the past 3 days they
experienced each of the health problems listed, using a
4-point scale with response options including “no days,”
“yesterday,” “2 days ago,” and “3 days ago.” Respondents
are able to select more than one response option if they
experienced the symptom on more than one of the days
(for example, yesterday and 3 days ago). Responses are
scored according to the number of days that a health prob-
lem was experienced (0, 1, 2, or 3).

Recall period for items. With the exception of the
chronic symptoms section, QWB-SA asks patients about
symptoms and function over 3 days prior to the day of
administration. The format of the chronic symptoms ques-
tions does not use the 3-days recall period since it is
expected that chronic conditions do not vary much over
the 3-day assessment period (205).

Endorsements. Approved by the Scientific Advisory
Committee of the Medical Outcomes Trust (http://www.
outcomes-trust.org/instruments.htm).

Examples of use. In rheumatology, the QWB/QWB-SA
had been previously used to measure HRQOL in osteo-
arthritis (206), to measure the impact of total hip or knee
replacement on HRQOL (81,207), and to assess the impact
of an active drug treatment relative to placebo on HRQOL
in a randomized controlled trial in rheumatoid arthritis
(208).

Practical Application

How to obtain. An inspection copy of the QWB-SA can
be obtained from https://hoap.ucsd.edu/qwb-info/. For
nonprofit organizations, the scale and scoring instructions
are available free of charge, although the researchers are
required to sign a copyright agreement with the Health
Services Research Centre (HSCR), the University of Cali-
fornia, San Diego. Profit organizations are required to pur-
chase a yearly license at $1,000 per year, with an addi-
tional charge of $0.25 for each questionnaire administered.

Method of administration. The QWB-SA was designed
for self-administration and is available in paper and pencil
or web-based formats. The QWB-SA can also be adminis-
tered by telephone or in a face-to-face interview, although
the psychometric properties of these methods of adminis-
tration have not been specifically studied (205).

Scoring. The QWB-SA requires computerized scoring.
A scoring algorithm (SPSS syntax) is available for pur-
chase from the scale developers for $240. The QWB-SA
scoring algorithm assumes that missing responses are
equivalent to the absence of a problem.

Score interpretation. Symptoms and the 4 function
scores are combined into a total preference-weighted score
of well-being that ranges from 0 (death) to 1.0 (symptom-
free, optimal functioning). Normative data are available for
clinical and nonclinical samples by age, sex, and ethnicity.
However, these normative data, especially for nonclinical
samples, are based on relatively small numbers of par-
ticipants, with a total normative sample of 843 people.
Participant numbers across subgroups range from 1 (e.g.,
Native Americans age $30 years) to 235 (whites age
!71 years) (205). Another recent study also presents
means and SEs for QWB-SA scores derived from a proba-
bility sample of 3,844 US adults ages 35–89 years by sex
and 5-year age groups (169).

Respondent burden. The QWB-SA takes %10 minutes
to complete in paper and pencil format. Completion in-
structions are self-explanatory. In a telephone-administered
interview of 3,844 US residents, completion time for the
QWB-SA varied from 7.7 to 17.5 minutes with an average
of 11.1 minutes (169).
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Administrative burden. Administration instructions for
the paper and pencil version of the QWB-SA are self-
explanatory. Scoring requires access to a computer. Apart
from some knowledge of SPSS statistical software, no spe-
cific training is required for administration and scoring of
the QWB-SA. The QWB-SA form is designed for optical
scanning, and the HSRC also provides data cleaning, as
well as entry and scoring services for the QWB-SA for
$57 per hour.

Translations/adaptations. The instrument is available
in English, German, French, Dutch, Italian, and Spanish.
Translations to other language are available upon request,
with fees determined by the languages requested and proj-
ect timelines/needs.

Psychometric Information

Method of development. The original, interviewer-
administered version of the QWB was developed for the
purpose of defining “the universe of all possible health
states between optimum function and death” (203). Items
for the inclusion into the QWB were generated from spe-
cialty-by-specialty review of medical reference works. The
initial tool included the assessment of 3 dimensions of
functioning, reflecting different levels of mobility, physi-
cal activity, and social activity, as well as 36 different
health symptoms. The 3 dimensions generated 100 theo-
retical combinations of health states, of which 43 were
observed in a pragmatic study of more than 10,000 people.
Open-ended questions administered to the observational
sample identified no additional health states or symptoms
(203).

In the development of the QWB-SA, the symptom
checklist was expanded to 58 symptoms, including at least
12 mental health symptoms (205). These additional symp-
toms were identified through focus groups conducted
with physicians. Preference weights for the QWB-SA were
derived from 435 English-speaking adults drawn from pri-
mary care clinics and college campuses in San Diego,
California. Participants were presented with descriptions
of hypothetical health states defined by the scale items and
asked to provide numerical ratings (on a scale of 0–100)
for how undesirable each health state was. These ratings
were analyzed with regression analysis using levels of
functioning and symptoms as predictors. Regression coef-
ficients were subsequently used to generate weights for
the scale scores (205). No specific patient groups were
involved in item and weight generation for either the QWB
or the QWB-SA.

Acceptability. Readability of the QWB-SA could poten-
tially be problematic, as the scale contains words and
phrases that might not be commonly understood by people
with lower education levels (e.g., pelvic cramping, usual
activities). The sentence structure of the QWB-SA is also
rather complicated, with each item containing several con-
cepts (e.g., “Because of any physical or emotional health
reasons, on which days did you avoid or feel limited in
doing some of your usual activities, such as visiting family
or friends, hobbies, shopping, recreational, or religious
activities.”). The complicated wording and sentence struc-
ture of the QWB-SA could potentially lead to difficulties

with understanding the meaning of the question, as well as
difficulties with the selection of the appropriate response
option, especially when used with the elderly or unwell
individuals.

In a study conducted in Germany with 264 rehabilita-
tion inpatients with musculoskeletal (n # 106), cardio-
vascular (n # 88), or psychosomatic disorders (n # 70), no
missing data were observed for the QWB-SA (209). For
comparison, the proportion of missing data on other ge-
neric HRQOL measures used in the same study was 1.3%
for the EuroQol 5-domain (EQ-5D) measure and 15D, 1.9%
for the Health Utilities Index Mark 3 (HUI3), and 6.1% for
the Short Form 6D (SF-6D). In a random sample of the US
general population (n # 3,844) (169), the proportion of
missing data for the QWB-SA was 2.2%, 0.7% for the
EQ-5D, 7% for the HUI3, and 2.7% for the SF-6D.

In a population-based sample of 293 adults age !65
years, the proportion of missing data on QWB-SA items
ranged from 0.3% (hearing and skin problems items in
symptoms section) to 14.6% for loss of sexual interest or
performance (also a symptoms section item) (136). Nearly
50% of all respondents skipped at least 1 symptom on the
QWB-SA 3-day recall section, with the mean number of
missing items being unrelated to age, but higher in men
than in women.

The QWB-SA appears to have good range of score func-
tioning, with no floor or ceiling effects observed in a ran-
dom sample of the US general population (n # 3,844)
(169), as well as in a sample of patients from Germany
with musculoskeletal conditions (n # 106) (209). While
none of the HRQOL measures used in the second study
showed evidence of floor effects, 5.7% of patients obtained
the maximum EQ-5D score (ceiling effect), while 2 patients
(1.9%) achieved the maximum possible score on the 15D
and 1 patient (0.9%) on the SF-6D (209).

In a study of performance of the QWB-SA in 293 people
age !65 years, the scale appears to have been well re-
ceived by the respondents, with 60% reporting that they
were very or somewhat satisfied (95% confidence interval
54.2–65.4%) with the scale. The satisfaction ratings for the
QWB-SA were similar to those for the Sickness Impact
Profile (SIP) (69% were very or somewhat satisfied) and
the SF-36 (67% were very or somewhat satisfied) (136).

Reliability. Reliability of the QWB-SA has not been
well studied in general (210), and there appears to be no
published reliability data for rheumatology populations.
In other clinical populations, the QWB-SA was reported to
have low temporal stability, with an intraclass correlation
coefficient (ICC) of only 0.59 between 1- and 6-months
postoperative scores of 265 cataract surgery patients (211).
However, it is possible that during the 5-months followup,
real changes in the individual’s HRQOL might have oc-
curred. In an earlier study of 218 adults with stable health
conditions recruited from primary care clinics, QWB-SA
scores were only moderately stable over a 1-month test–
retest period (Pearson’s r # 0.77) (204).

Validity. The QWB-SA appears to have good face valid-
ity, with items appearing to capture health-related symp-
toms. Although the content validity of a measure is in-
fluenced by the nature of the construct that is being
measured, the original version of the QWB was reported to
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have good content validity for capturing health-related
symptoms. In a sample of more than 10,000 people drawn
from a variety of clinical settings (203), open-ended ques-
tions (designed to elicit additional information about
health-related problems that people might experience in
daily life) yielded no health states or symptoms in addi-
tion to those already listed in the scale. The involvement
of physicians into focus groups during QWB-SA construc-
tion (to identify aspects of health that are understood
by physicians to be signs/predictors of various diseases)
increased the likelihood that the scale has good content
validity for use in clinical settings. The QWB-SA also
appears to have good ability to capture the full range of
HRQOL impairment as indicated by no or low floor/ceiling
effects in the general population and musculoskeletal
patients (169,209). Although the scale also contains items
that are not specifically related to rheumatic conditions,
retention of these items is justifiable since they represent
part of HRQOL and are potentially relevant indicators
of the overall well-being of people with rheumatic condi-
tions.

Criterion-related validity of HRQOL questionnaires is
difficult to establish due to the absence of a “gold stan-
dard” measure of HRQOL. Evidence for the construct
validity of QWB-SA in rheumatic conditions is gener-
ally positive. While agreement between QWB-SA and
other generic measures of HRQOL in musculoskeletal pa-
tients was reported to be poor to moderate (with an ICC
ranging from 0.26 for agreement between QWB-SA and
EQ-5D and 0.48 for agreement between QWB-SA and 15D
[209]), in a community sample of older adults, QWB-SA
was found to have moderate correlations with physical
health components of the SIP and SF-36 (r # !0.42) and
weaker correlations with the SIP psychosocial dimension
and the SF-36 summary mental health score (136). All
correlations were of expected magnitude and direction.

Support for the construct validity of QWB-SA in mus-
culoskeletal conditions was also provided by a report of
significant correlations with the scores on arthritis-specific
measures (Rapid Assessment of Disease Activity in Rheu-
matology [RADAR], Arthritis Impact Measurement Scales,
and the Health Assessment Questionnaire [HAQ]) (212).
The correlations were in the low (r # $0.28 for QWB-SA
with RADAR) to moderate (r # $0.62 for QWB-SA with
HAQ) range. However, while correlations were in the hy-
pothesized direction, the authors did not provide specific
predictions about the strength of the expected correlations,
which makes it difficult to draw robust conclusions about
the convergent and discriminant validity of the QWB-SA
in musculoskeletal diseases.

The QWB-SA also appears to have good ability to differ-
entiate patients with and without musculoskeletal condi-
tions and between severity levels of musculoskeletal con-
ditions, further supporting its construct validity. Patients
with arthritis (n # 334) were reported to have significantly
lower QWB-SA scores and significantly higher HAQ scores
than those without arthritis (n # 562) (212). In another
study, QWB scores were sensitive to different levels of
osteoarthritis severity (206), although no effect sizes (ES)
for the magnitude of the differences in QWB scores for

different levels of osteoarthritis severity have been pro-
vided.

Ability to detect change. Information on the ability of
QWB-SA to detect change in rheumatic conditions is lim-
ited. QWB, on the other hand, was reported to be sensitive
to changes in HRQOL of people with osteoarthritis follow-
ing education and self-management intervention (stan-
dardized response mean 0.24) (206). In another study, the
QWB also had modest ability to detect change in the
health status of 330 patients with rheumatoid arthritis,
with only a small standardized ES recorded (0.23) follow-
ing pharmaceutical treatment, although this was similar to
the ES found for other measures used in the same study,
including the HAQ (ES 0.25) and tender joint count (ES
0.24) (208). There appears to be no published data on
minimal clinical important differences for either the QWB
or QWB-SA in either rheumatic populations or broader
literature.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The QWB-SA offers comprehensive coverage
of health state levels, with no compelling evidence of floor
or ceiling effects, which makes this scale potentially useful
across a broad range of HRQOL impairment levels. There
is also good evidence for the construct validity of the
QWB-SA in musculoskeletal conditions, although its ap-
propriateness in specific disease groups and in various
treatment interventions awaits further evaluations.

Caveats and cautions. Limited information is cur-
rently available on psychometric properties of the QWB-
SA or QWB in musculoskeletal conditions. Since no
patient samples were involved in the development or
weighting of scale items, the relevance of different health
states to different clinical populations is not known. In
addition, the score range on QWB-SA does not allow for
health states worse than death, which might make this
instrument insensitive for measuring very poor health.
The scoring algorithm assumes that missing responses are
equivalent to absence of a problem; however, validity of
this assumption is not certain. Normative scale values are
only available for the US, and further studies are required
to develop cross-cultural norms as well as norms for clin-
ical populations. While there appears to be a substantial
amount of evidence that support the construct validity of
the QWB-SA, most psychometric evaluation studies were
carried out by the scale developers, therefore further in-
quiries into psychometric properties of the QWB-SA by
independent groups are warranted.

Clinical/research usability. Overall, the QWB-SA ap-
pears to have good support for its construct validity in
rheumatic conditions, which supports its use in clinical
and research settings. However, given the limited evidence
for the reliability of this scale, information on its validity
needs to be interpreted with caution. While the scale could
potentially be useful for comparing HRQOL in rheumatic
conditions with other populations (clinical or general), the
complicated wording and sentence structure may limit the
utility of this scale in clinical settings, where individuals
may be expected to be unwell or with those who are
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elderly or have low levels of education. A complicated
scoring system may further limit the use of the scale in
clinical settings. Absence of appropriate norms and lack of
information on reliability, ability to detect change, and
minimal detectible change could also potentially limit the
use of scale in clinical and research settings due to the
difficulty with interpreting change in scale scores.

ASSEMSSMENT OF QUALITY OF LIFE (AQOL)

Description

Purpose. The AQoL instruments are multi-attribute
utility measures of health-related quality of life (HRQOL)
(213). In a similar way to the other utility measures
(EuroQol 5-domain [EQ-5D], Short Form 6D [SF-6D], and
Health Utilities Index Mark 3 [HUI3]) the AQOL was de-
signed for use across health conditions to enable health
economic evaluation studies. The AQoL allows assess-
ment of the impact of interventions on HRQOL, comparing
HRQOL in different populations and disease settings, and
monitoring longitudinal changes in a broad range of health
conditions. The AQoL was originally published in 1999
(214), with 4 versions developed to date: AQoL-4D (the
original version), AQoL-6D (with additional elements of
pain and coping), AQoL-7D (with emphasis on vision),
and AQoL-8D (with emphasis on mental health) (213).
This review focuses on the original version, AQoL-4D
since it is the one that has been previously used in rheu-
matic diseases. Where possible, we also review informa-
tion on the AQoL-6D due its potential relevance in rheu-
matology settings. A version with 8 items has also been
published (215) although this version has not undergone
specific validation studies in musculoskeletal conditions.

Content. The AQoL-4D covers 4 domains of indepen-
dent living, mental health, relationships, and senses. The
AQoL-6D has 2 additional domains of coping and pain.

Number of items. The AQoL-4D has 12 items, with 3
items per dimension. The AQoL-6D has 20 items; the
additional dimensions of coping and pain have 4 items
each.

Response options/scale. The AQoL items have variable
numbers of response levels, ranging from 4–7. Response
options are on a Guttman scale, with higher scores indic-
ative of progressively higher levels of disability. A visual
analog scale version of the AQoL is also available.

Recall period for items. The AQoL asks respondents to
evaluate their health state over the previous week.

Examples of use. In rheumatology, the AQoL has been
previously used in a probability sample of the general
population to compare the HRQOL of people with arthritis
to those who have no arthritis (216), to assess the HRQOL
of people on a waiting list for joint replacement surgery
(217), to evaluate the impact of self-management (218,219)
and exercise-based interventions on HRQOL in arthritis
(220–222), as well as in a randomized controlled trial of
vertebroplasty for osteoporotic vertebral fractures (223).

Practical Application

How to obtain. The AQoL questionnaires and scoring
algorithms are available at no cost from http://www.aqol.

com.au/. However, the use of the AQoL is subject to copy-
right restrictions and the users are asked to complete a
registration form (using web-based or paper format).

Method of administration. The AQoL can be self- (pa-
per and pencil or online) or interviewer-administered. The
agreement between self- and interviewer-administered
(by telephone) versions of the AQoL was high with an
intraclass correlation coefficient of 0.83 (95% confidence
interval [95% CI] 0.76–0.88), with the 2 versions produc-
ing comparable mean scores (224). However, in another
study, the correlation between mail and telephone admin-
istration of the AQoL was only 0.66, indicating that differ-
ent methods of AQoL administration should not be used
interchangeably (225).

Scoring. The AQoL instruments can be used to obtain
an overall utility score as well as to separate scores for
each dimension. The health states described between the
items are initially weighted using values obtained from the
general population from Time Trade Off interviews, a
common procedure in the health economics field. The
scores across the scales are combined using a multiplica-
tive scoring procedure. Scoring algorithms are available
from the AQoL web site (www.aqol.com) in SPSS and
STATA readable formats. The AQoL developers also pro-
vide an online scoring service for their questionnaires. The
scoring algorithm allows for only 1 missing value per
dimension for dimensions with 3 or 4 items and 2 missing
values per dimension for longer scales. Missing values are
imputed from the mean of the nonmissing items in the
dimension (213).

Score interpretation. The AQoL utility score ranges
from $0.04 (health state worse than death) to 0.00 (death)
and 1.00 (full health) (226). Normative values, broken
down by age (in 10-year age groups) and sex, are available
for AQoL-4D from the AQoL web site (http://www.aqol.
com.au/documents/AQoL-4D-Population-Norm.pdf). The
norms have been derived from a probability sample of
3,010 Australian residents (213).

Respondent burden. The AQoL has a low respondent
burden. The scale developers estimate completion time for
the AQoL-4D to be 1 to 2 minutes, although a more real-
istic estimate for a 12-item questionnaire that uses the
Guttmann response scale might be 5–10 minutes, which is
still quite low (213). Completion instructions are self-
explanatory and easy to follow. The questionnaire uses
simple language and is easy to understand and complete.
The developers reported that in interview settings, %2%
of respondents tend to seek clarification about an item or a
response option. Detailed information about items for
which clarification is commonly sought can be found in
the user manual (225), which can be downloaded from
http://www.psychiatry.unimelb.edu.au/centres-units/cpro/
aqol/instruments/AQoL_User_Manual.pdf. Some items
describing poor HRQOL were also found to be distressing
for some participants (214).

Administrative burden. The AQoL appears to have low
administrator burden. Administering AQoL by interview
requires basic training in interviewing technique. The use
of the computerized scoring algorithm requires basic
knowledge of statistical software.

S404 Busija et al



Translations/adaptations. No translations or adapta-
tions of the AQoL were identified at the time of preparing
this review.

Psychometric Information

Method of development. The conceptual model for the
initial version of the AQoL was based on the World Health
Organization’s definition of health. The 2 major sources
of items for the AQoL were focus groups of clinicians and
the review of the content of existing HRQOL question-
naires. No patients took part in item generation. The 61
draft items of the AQoL were administered to a sample of
255 individuals recruited from community and hospital
settings. The final selection of items to be included in the
AQoL-4D was made based on exploratory and confirma-
tory factor analysis and reliability analyses (214). The ad-
ditional items for the later version of the AQoL were de-
veloped from focus groups with clinicians and review of
existing questionnaires (213).

Acceptability. The AQoL appears to have high accept-
ability overall. In community-based studies, the propor-
tion of missing data varies from !1% (for either self- or
interviewer-administered) (224) to 2.5% (self-administered
version) (226). The ability of the AQoL to adequately
cover the full range of HRQOL states appears to be good in
rheumatology, with no floor or ceiling effects recorded in a
sample of 222 osteoarthritis patients recruited from clini-
cal and community settings (227).

Reliability. Internal consistency (Cronbach’s alpha) of
the AQoL utility score is good and is generally reported
to be %0.80 in samples consisting of hospital patients
and community-dwelling adults (225,226). Although the
3-item domains of the original version of the AQoL were
reported to have much lower internal consistency esti-
mates, with coefficients ranging from 0.52 (psychological
well-being) to 0.77 (independent living) (214), the AQoL
was intended to be used primarily as an overall utility
score, rather than as single domain scores.

Information on test–retest reliability of the AQoL is cur-
rently limited. The user manual reports test–retest reliabil-
ity, measured by Pearson’s correlation coefficient, as 0.80
(225). However, Pearson’s correlation coefficient tends to
be a poor indicator of temporal stability, due to the insen-
sitivity to systematic (rather than random) changes over
time. Systematic differences in questionnaire scores over
time could occur for a variety of reasons, including real
change in a health state, change in internal frame of refer-
ence for the severity of one’s health condition (response
shift), reactivity, or learning effect. Evidence indicates that
the AQoL may be subject to such systematic biases. Over
repeated administrations, the AQoL-6D scores were some-
what higher for the second administration, which suggests
that the individuals tend to re-apprise the severity of their
condition after some reflection (228).

Validity. The AQoL instruments cover a broad range of
health domains, not all of which (e.g., vision) are relevant
to rheumatology. Nonetheless, these domains represent
important elements of overall generic HRQOL and permit
comparisons across diseases and populations. The AQoL
appears to have good face and content validity for measur-

ing HRQOL, although content validity is largely depen-
dent upon the nature of the construct being measured. The
absence of floor or ceiling effects in osteoarthritis further
supports content validity of the AQoL in rheumatology
since it indicates that the AQoL is able to adequately
capture the full range of HRQOL experiences in this pop-
ulation (227). Criterion-related validity of HRQOL mea-
sures is difficult to establish due to the absence of a “gold
standard” for measuring HRQOL.

Evidence for construct validity of the AQoL is good,
with results thus far supporting its factorial, convergent
discriminant, and known-groups validity. Factorial struc-
ture of the AQoL-4D, including the 4 first-order factors
and 1 higher-order factor, was examined in the initial
construction study (214) using confirmatory factor analy-
sis, with no evidence of misfit between the hypothesized
model and the data. At least one other study each subse-
quently supported the 4-dimensional structure of the
AQoL-4D using exploratory factor analysis (229) and the
6-dimensional structure of the AQoL-6D (228). While
these results provide strong support for the factorial valid-
ity of the AQoL, it should be noted that none of these
studies were specifically concerned with rheumatology
populations.

In rheumatology settings, convergent validity of
AQoL-4D was tested in a study of 222 individuals with
osteoarthritis (227), where AQoL utility had high to mod-
erate correlations with the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) scales (r #
$0.51, $0.63) and the Lequesne Index (r # $0.76). All
correlations were of hypothesized magnitude and direc-
tion. More broadly, in a sample of 606 individuals drawn
from community and hospital settings, correlations be-
tween the AQoL-6D and other generic measures of
HRQOL, including the HUI3, EQ-5D, 15D, and the SF-36
were 0.73 or higher (228), indicating good convergent va-
lidity. The AQoL-4D utility scores also correlated well
with health care costs in an 18-month followup of more
than 1,500 individuals with a range of chronic conditions.
While these results support convergent validity of the
AQoL-4D, less is known about its discriminant validity,
which needs further study.

The AQoL has good ability to differentiate between peo-
ple with and without rheumatic conditions, as well as
between severity levels in rheumatic conditions. In a large
probability sample of the general population (n # 2,840),
the AQoL-4D was able to differentiate people with chronic
joint conditions (self-reported doctor-diagnosed arthritis
and chronic joint symptoms) from those who had no joint
problems, with the lowest mean AQoL scores for arthritis
group (mean 0.72; 99% CI 0.70–0.74), followed by chronic
joint symptoms group (mean 0.75; 99% CI 0.72–0.78), and
those who had no joint problems (mean 0.85; 99% CI
0.84–0.87) (215). The AQoL-4D was also able to differen-
tiate between severity levels of osteoarthritis, with the
utility score exhibiting moderate effect size (ES) of 0.66 for
the difference in HRQOL between people with osteoarthri-
tis recruited from the general community and those who
were on a waiting list for joint replacement surgery for
their osteoarthritis (227). Similar results were reported in
at least one other study (217). More broadly, in a sample of
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996 individuals selected to cover a very broad range of
health conditions from those who were healthy to those
who were terminally ill, the AQoL was reported to have
better ability to differentiate between the levels of HRQOL
impairments than other utility instruments, including
HUI3, EQ-5D, 15D, and SF6D (230).

Ability to detect change. The ability of the AQoL to
detect change in rheumatic populations has not been well
studied. More generally, a minimum clinically important
difference (MCID) of 0.06 for the AQoL-4D utility score
had been recorded for self-reported change in health state
(226). This finding was based on the results of 4 longitu-
dinal studies (with approximate followup time of 12
months), 2 of which were community trials of coordinated
care for people at risk of hospitalization, 1 involved a
followup of community-dwelling elderly people, and 1
was an evaluation of health services for acute conditions
in a hospital emergency department. As this study did not
specifically target individuals with rheumatic conditions,
transferability of this finding to rheumatology settings is
currently not known.

The results for the ability of the AQoL to detect treat-
ment effects in rheumatology settings are mixed. In a ran-
domized controlled trial of the efficacy of physiotherapy
and exercise program for chronic rotator cuff disease, the
mean change in AQoL-4D utility score following 22 weeks
of treatment was 0.00 (SD 0.20) (220). At the same time,
condition-specific measures of pain and movement (as-
sessed using the Shoulder Pain and Disability Index)
showed large improvements during the course of inter-
vention (standardized response mean 0.90 for movement
and 1.05 for pain). Nonetheless, in the same study the
AQoL-4D was able to distinguish between intervention
and placebo groups at 22 weeks of followup, with signifi-
cantly higher scores recorded for the intervention group
(mean difference 0.07; 95% CI 0.04–0.10). In a random-
ized controlled trial of self-management intervention for
people on a waiting list for joint replacement surgery, the
intervention group had a slightly higher AQoL utility score
at the end of the study (ES 0.21) (218). Although the
improvement was small and not statistically significant
(P # 0.23), similar results were obtained on the WOMAC
(ES 0.09, 0.36, and 0.26 for pain, stiffness, and physical
functioning scales, respectively).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. As with all the HRQOL scales, the AQoL
covers a range of issues important to rheumatology. The
AQoL appears to have good ability to differentiate between
people with and without arthritis and between the levels
of arthritis severity. Overall, the evidence supports the use
of the AQoL when comparisons with the general popula-
tion are required. The ability of the AQoL to detect treat-
ment effects is promising but requires further research in a
broader range of interventions with treatment effects of
known magnitude.

Caveats and cautions. Only a handful of studies ex-
amined the psychometric properties of the AQoL in
rheumatic conditions, with generally positive results.

However, the more definitive conclusions about the psy-
chometric robustness of this questionnaire in rheumatol-
ogy await further investigations.

Clinical/research usability. The AQoL is a relatively
new instrument for rheumatology, and information about
its psychometric properties is still accumulating. The
questionnaires have low respondent and administrator
burden and are available at no cost, which greatly en-
hances their usability in clinical and research settings.
Availability of population norms also provides context
for score interpretation, which further facilitates the use-
fulness of the AQoL. However, only Australian norms
are currently available and cross-cultural applicability of
these norms is currently not known. Usability of the AQoL
in different countries is also affected by the lack of AQoL
in languages other than English. Like all generic HRQOL
tools designed to generate utilities, it is unlikely to detect
small clinical changes but should be useful for comparison
with other diseases and for health economic appraisals
such as cost utility assessments.

DISCUSSION

The results of this review indicate that there is currently
no single “best” measure of general health and health-
related quality of life in rheumatology, with psychometric
weaknesses identified in all measures considered. Al-
though this review also identified several gaps in the in-
formation available on measurement properties of the re-
viewed questionnaires, the available evidence identifies
the Sickness Impact Profile (136) as the worst performing
measure, with relatively high administrative burden and
questionable reliability of subscale scores. At the other end
of the spectrum is the Assessment of Quality of Life Scale,
with very low administrative burden and good evidence of
reliability and validity thus far, indicating that it is a
promising measure. The results of this review suggest that
there is an urgent need for systematic investigations of the
psychometric properties of many instruments currently
used to assess health and health-related quality of life in
rheumatology.
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Measures of Health Status and Quality of Life in
Juvenile Rheumatoid Arthritis
Pediatric Quality of Life Inventory (PedsQL) Rheumatology Module 3.0, Juvenile Arthritis
Quality of Life Questionnaire (JAQQ), Paediatric Rheumatology Quality of Life Scale
(PRQL), and Childhood Arthritis Health Profile (CAHP)

A. C. CARLE, E. MORGAN DEWITT, AND M. SEID

INTRODUCTION

In this review, we describe four measures of health-related
quality of life (HRQOL) designed for children with juve-
nile rheumatoid arthritis. HRQOL generally refers to how
an individual feels about aspects of their life in relation to
their health. The World Health Organization originally
described HRQOL as minimally including physical, men-
tal, and social health dimensions (1). Subsequent defini-
tions, although varied, have incorporated the fact that
individuals have an important and distinct viewpoint re-
garding their disease and quality of life (2). They have also
emphasized the subjective nature of HRQOL (2). These
features present unique challenges when measuring
HRQOL in children. A child’s age and cognitive develop-
ment may limit their ability to answer and understand
questions, requiring proxy-report. Yet research suggests
that parents and children do not always view HRQOL
similarly and that these differences represent valid differ-
ences (3–5). Thus, for each of the measures below, users
should evaluate strengths and weaknesses with respect to
the perspective(s) they wish to measure and a child’s de-
velopmental status.

PEDIATRIC QUALITY OF LIFE INVENTORY
(PEDSQL) RHEUMATOLOGY MODULE 3.0

Description

Purpose. Varni et al in 1999 (6), designed the PedsQL
Generic Core Scales as a generic health-related quality of
life (HRQOL) measure for use across the heterogeneous
pediatric population, including healthy children and chil-
dren with diseases. Whereas in 2002, Varni et al (7) devel-
oped the PedsQL Rheumatology Module 3.0 to measure
pediatric rheumatology-specific HRQOL. The Rheumatol-
ogy Module measures HRQOL aspects uniquely important
to children with rheumatic diseases and complements the
core scales. The Rheumatology Module fits within Varni
and colleagues’ broader efforts to measure HRQOL in pe-
diatric health conditions using the PedsQL Generic Core
Scales (6–8).

Content. The 22-item Rheumatology Module measures
5 dimensions: pain-hurt, daily activities, treatment, worry,
and communication.

Number of items. 22 items comprise the Rheumatology
Module: pain-hurt (4 items), daily activities (5 items),
treatment (7 items), worry (3 items), and communication
(3 items).

Recall period for items. Respondent’s answers address
the past month.

Endorsements. None.
Examples of use. Research has used the Rheumatoid

Module to examine HRQOL for children with juvenile
rheumatoid arthritis (JRA) and children generally (9,10), to
investigate coping among children with JRA (11), and ex-
plore outcomes (12,13), among other topics.

Practical Application

How to obtain. A copy can be obtained online at www.
pedsql.org. The site includes a detailed fee structure de-
scription.

Method of administration. The PedsQL Rheumatology
Module 3.0 uses parent (proxy) report and child self-report
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to measure HRQOL. Varni et al (7) report that, when pos-
sible, one should measure both parent and child perspec-
tives. Rheumatology Module questions use a 5-point ordi-
nal (i.e., polytomous) scale for a child self-report (ages
8–17 years) and parent proxy-report (ages 2–17 years).
Options range from 0 ! never a problem to 4 ! almost
always a problem. Children ages 5–7 years answer using a
simplified 3-point scale, with each response anchored to a
happy-to-sad-faces scale. A self-report form does not exist
for children ages 2–5 years, relying instead on parent
proxy-report to measure HRQOL for this age group. Addi-
tionally, for children ages 2–5 years, parent proxy-report
does not include the worry and communication scales.

Scoring. Items are reverse coded and linearly trans-
formed to a 0–100 scale (e.g., 0 ! 100 to 4 ! 0). Each scale
score equals the average of the transformed items an-
swered in a given scale. For scales with more than 50%
missing data, one does not compute a scale score. How-
ever, research suggests little missing data occur (7).

Score interpretation. High scores correspond to better
quality of life. Cut-scores and minimum clinically impor-
tant differences have not been established.

Respondent burden. Administration takes approxi-
mately 15 minutes for child self-report and 10 minutes for
parent proxy-report.

Administrative burden. No data available.
Translations/adaptations. In addition to English, inde-

pendent research groups have created French, German,
Italian, Russian, Slovenian, and Spanish translations. Re-
search has not yet validated these translations (14).

Psychometric Information

Method of development. Varni et al (7) developed the
Rheumatology Module using their experience developing
previous HRQOL measures, a review of the literature, pa-
tient and parent focus groups, item generation, cognitive
interviews, pretesting, and field testing of the final instru-
ment in a sample of the target population.

Acceptability. Little missing data on the Rheumatology
Module appear to occur (generally "2%) and sufficient
proportions of respondents endorse each category.

Reliability. Varni et al (7) examined the reliability and
validity of the PedsQL Rheumatology Module 3.0 in a
sample of 231 children ages 5–18 years and 244 parents of
these (and additional) children ages 5–18 years. Parents
and children (ages 8–18 years) self-administered the mea-
sures. An interviewer administered the measures to chil-
dren ages 5–7 years. Cronbach’s alpha across scales and
forms generally demonstrated acceptable reliability for
research, with the majority exceeding 0.70. Several parent
proxy-report Cronbach’s ! #0.90. However, Cronbach’s
alpha for children ages 5–7 years self-report were generally
poor, limiting child self-report for this age range.

Validity. Varni et al (7) demonstrated construct validity
by using analysis of variance (ANOVA) to compare groups
of children known to differ in the investigated health
construct. These analyses found statistically significant
differences across several different groups of children with
different types of rheumatic diseases (e.g., fibromyalgia
versus other rheumatic diseases) for both self-report and

proxy-report, supporting construct validity. The authors
also established construct validity by examining inter-
correlations among the PedsQL total score and the Rheu-
matology Module scale sores. They found medium to large
effect size correlations.

Ability to detect change. The authors (7) demonstrated
responsiveness by examining change across time among
patients for whom a change was expected. Repeated-mea-
sures ANOVAs showed responsiveness for the pain and
hurt scale.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The PedsQL Rheumatology Module 3.0 con-
stitutes a relatively well-validated measure of multiple
dimensions of HRQOL specifically important to children
with rheumatic diseases. When accompanied by the
PedsQL Generic Core Scales, the two measures reliably
and validly cover a broad range of HRQOL dimensions.
Varni et al (7) specifically developed the Rheumatology
Module to span a very broad age range for child self-report
and an even broader age range when including parent-
report. Moreover, they accomplished this while maintain-
ing consistent items and scales across forms. This in-
creases the comparability of scores across a wide range of
ages and, for a given child, increases comparability across
the child’s life span.

Caveats and cautions. Some features limit the Rheuma-
tology Module. Research has not used item response the-
ory, structural equation modeling, or confirmatory factor
analysis. Without this research, the internal validity of the
Rheumatology Module remains unestablished, which lim-
its interpretability. Finally, the translations have not been
examined.

Clinical usability. Research supports usability.
Research usability. Research supports usability.

JUVENILE ARTHRITIS QUALITY OF LIFE
QUESTIONNAIRE (JAQQ)

Description

Purpose. Duffy et al (15) developed the JAQQ to mea-
sure health-related quality of life (HRQOL) among chil-
dren with juvenile rheumatoid arthritis (JRA) and juvenile
spondylarthritis. They sought to create an easy to use,
responsive instrument that measured multiple domains
that could uniquely measure areas of importance to indi-
vidual children.

Content. The JAQQ measures gross motor function, fine
motor function, psychosocial function, and general symp-
toms.

Number of items. The instrument includes a total of 74
items: gross motor function (17 items), fine motor function
(16 items), psychosocial function (22 items), and general
symptoms (19 items).

Response options/scale. Each item uses a 7-point ordi-
nal scale ranging from 1 (none of the time) to 7 (all of the
time). The JAQQ also includes a measure of pain (100-mm
pain visual analog scale).
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Recall period for items. No data available.
Endorsements. None.
Examples of use. Several avenues of research have in-

cluded the JAQQ: research comparing parent and child
perceptions of HRQOL (16), studies describing the HRQOL
of children with juvenile rheumatoid arthritis (17), and
outcome studies (18–20).

Practical Application

How to obtain. Copy of the JAQQ can be obtained from
Dr. Ciarán Duffy (E-mail: ciaran.duffy@muhc.mcgill.ca).

Method of administration. Parents and/or children (#9
years) self-administer the JAQQ.

Scoring. Respondents answer all items each time they
receive the JAQQ. However, at first administration, pa-
tients identify 5 items in each domain with which they
have the most difficulty. Each dimension’s scores are com-
puted as the unweighted average of the 5 items, at baseline
and followup. The total score equals the unweighted av-
erage of the dimension scores. Respondents can also vol-
unteer items when completing the JAQQ. These patient-
generated items can become part of the dimensional score
if they are among the 5 identified items. Duffy et al report
that this “ensures . . . patient input is incorporated” (15).
Change scores comprise differences between administra-
tions.

Score interpretation. High scores correspond to poorer
HRQOL.

Respondent burden. The measure takes $20 minutes to
complete at first administration and 5 minutes on subse-
quent administrations.

Administrative burden. Scoring takes approximately
5–10 minutes.

Translations/adaptations. English, French, and Dutch
versions exist.

Psychometric Information

Method of development. An expert panel generated the
initial item set. After translating into French and back
translating into English, the authors pretested the English
and French versions of the questionnaire by interviewing
10 rheumatology clinic patients (parents and children).
Final development occurred among 91 patients from the
Montreal Children’s Hospital arthritis clinic. This in-
cluded interviews with parents of 40 of the children. Ini-
tially-generated items were classified into dimensions by
expert opinion and reduced by expert opinion and cluster
analysis. In this phase, a school/cognitive function dimen-
sion was deleted. The reduction process resulted in 85
items in the 4 domains.

Acceptability. No data available.
Reliability. Using a sample of 369 English children,

Shaw et al (17) reported the following Cronbach’s alpha
values: 0.94 for the gross motor domain, 0.97 for the fine
motor domain, 0.93 for the psychosocial domain, 0.88 for
the general domain, and 0.96 for the entire scale. To more
validly estimate reliability, the authors computed these
coefficients based on children’s responses to all of the
items in the JAQQ (rather than the individualized subset of
the most problematic items).

Validity. Pretesting and validation used a sample of 30
patients from the same clinic. To establish construct va-
lidity, Duffy et al (15) examined the correlation of the
JAQQ dimension and total score with measures of joint
disease activity and pain. The authors found moderate
correlations between the JAQQ and measure of joint dis-
ease activity, with the highest correlations occurring be-
tween the JAQQ total score and the fine motor dimension
with the sum of joint severity score (r ! 0.35 and 0.36,
respectively). JAQQ scores correlated relatively well with
pain scores, while correlations for the psychosocial di-
mension were low to moderate with diseases activity (r !
0.19) and pain (r ! 0.34). The authors observed mixed
correlations for the general symptoms dimension with
other scores. These correlations corresponded to the au-
thors’ a priori hypotheses, indicating construct validity.
With respect to face and content validity, 95% of the 20
experts agreed that the JAQQ addressed the dimensions it
claims to measure and more than 80% accepted each of the
individual items.

Ability to detect change. To determine responsiveness,
the authors compared correlations between JAQQ change
scores and change scores on other included measures
based on a priori predictions. They found that these cor-
relations generally corresponded to the construct validity
pattern (e.g., best between mean JAQQ and pain). Addi-
tionally, they indirectly demonstrated responsiveness by
showing that the JAQQ discriminated among patients us-
ing physician-based global health categorizations. In other
work (published as abstracts), Duffy and colleagues have
further established the ability of the JAQQ to detect change
(21,22). Research has not established cut points or mini-
mum clinically important differences for the JAQQ, nor do
normative data exist.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The JAQQ offers a rheumatology-specific
measure that incorporates a range of items relevant to a
child’s physical and psychosocial health and functional
status. Duffy et al (15) report that the JAQQ presents a
clinical advantage over other measures because it offers
individualized assessment. Each child selects the 5 most
problematic items in each domain and only these items are
scored on the initial and subsequent administrations. This
potentially increases the instrument’s sensitivity to clini-
cal change and may make it especially useful in clinical
settings focused on an individual child. However, this
essentially renders the instrument unusable in research. In
essence, no 2 children complete the same measure making
comparisons across children impossible. It also limits the
JAQQ’s discriminant validity. Duffy et al (15) have re-
ported that the unique scoring system makes the JAQQ
especially suited to clinical trials. However, it is not clear
that this is an advantage because the meaning of a change
score differs across children, obscuring results describing
average change (see Crocker and Algina [23], McDonald
[24], or Nunnally and Berstein [25] for discussions of the
psychometric properties that scores should have to make
them useful in research.)
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Caveats and cautions. In pretesting, the authors iden-
tified items patients rarely or never endorsed, as well as
items that appeared to measure similar things as other
items on the 85-item questionnaire. As a result, they
trimmed an additional 11 items, resulting in a total of 74
items in 4 dimensions (described above). Thus, while the
current form of the JAQQ has 74 items, the validity data
correspond to the 85-item version, warranting some cau-
tion regarding the validity of the present version. As an-
other limit, published research has not used item response
theory, structural equation modeling, or confirmatory fac-
tor analysis to evaluate the psychometric properties of
the JAQQ. This transpires partly because of the unique
method by which patients and parents complete the mea-
sure. Without this research, the internal validity and
measurement structure of the JAQQ remains unclear,
which limits the scales’ interpretability. Perhaps future
research will make use of item response theory and de-
velop a computerized adaptive test (26) version of the
JAQQ, which would simultaneously offer an assessment
tailored to a child while still delivering a score compar-
able across children. The JAQQ does not include a spe-
cific dimension to measure HRQOL with respect to school
and cognitive ability, which limits the JAQQ’s coverage
of important HRQOL dimensions in childhood. Finally,
research has not investigated the translations.

Clinical usability. The unique scoring system of the
JAQQ may make it especially useful in clinical work. By
including patient-generated items, the JAQQ should cap-
ture important HRQOL issues.

Research usability. Currently unresolved key issues
(e.g., reliability and a score’s meaning across children)
limit its application in research.

PAEDIATRIC RHEUMATOLOGY QUALITY OF
LIFE SCALE (PRQL)

Description

Purpose. Believing that the length of existing pediatric
health-related quality of life (HRQOL) measures limits
their use in clinical care, Filocamo et al (27) sought to
develop and validate a short HRQOL measure specific to
pediatric rheumatic disease.

Content. The PRQL measures physical health (PhH) and
psychosocial health (PsH).

Number of items. The PRQL comprises 10 items total, 5
for each subscale.

Response options/scale. Both parent and child forms
use a 4-point ordinal scale (0 ! never to 3 ! all the time)
to measure the frequency of symptoms in the previous
month for all items.

Recall period for items. Respondents apply their an-
swers to the previous month.

Endorsements. None.
Examples of use. Other than the study describing its

development, no examples of the PRQL’s use yet exist.

Practical Application

How to obtain. One can obtain a copy of the parent and
child English versions of the instrument by downloading

the supplemental material accompanying the article that
describes the scale’s development (27).

Method of administration. The PRQL has parent proxy-
report and child self-report forms.

Scoring. The PhH and PsH scores constitute the total
sum of the item responses for each subscale respectively or
the total sum for items within each subscale (with specific
instructions for scoring items marked not applicable). The
total score ranges 0–30, and separate subscale (PhH and
PsH) scores each range 0–15. The authors instruct users
not to create a total score if more than 2 questions are
marked inapplicable in a given scale. The PhH and PsH
scores constitute the total sum of the item responses for
each subscale respectively or the total sum for items
within each subscale (with specific instructions for scoring
items marked not applicable).

Score interpretation. High scores correspond to poorer
functioning.

Respondent burden. Completion takes $5 minutes or
less.

Administrative burden. Scoring takes $5 minutes or
less.

Translations/adaptations. The PRQL has both Italian
and English versions. However, research has not examined
the psychometric properties of the English translation of
the PRQL.

Psychometric Information

Method of development. A panel of 6 pediatric rheuma-
tologists developed the PRQL. The panel initially identi-
fied and derived 389 items through a review of the litera-
ture and existing pediatric HRQOL measures, discussion,
and semistructured face-to-face interviews with 37 chil-
dren with pediatric rheumatic diseases and their parents.
Subsequently, the panel kept 25 items relevant to the 2
desired domains, general to all pediatric rheumatic dis-
eases, applicable to children of all ages, which expressed a
single idea, and about which the entire panel agreed the
questionnaire should include. The developers then asked
another expert panel (that included pediatric rheumatolo-
gists and others) and a convenience sample of 42 children
and their parents to comment on and criticize the draft
measure. This resulted in the deletion of 15 additional
items, ending at the final 10-item measure.

Acceptability. No data available.
Reliability. Using a predominantly female sample

(77%) of 472 children with juvenile rheumatoid arthritis,
the authors evaluated the psychometric properties of the
Italian PRQL. To assess reliability, Filocamo et al (27) had
35 parents complete the PRQL a second time within 24
hours. This resulted in test–retest reliability coefficients of
0.91 for the total score, 0.85 for the PhH subscale, and 0.92
for the PsH subscale. These values support the use of the
total score and PsH subscale for use in individual patient
analyses and the PhH scale in research (25).

Validity. As part of the validation process, the authors
report using exploratory factor analysis, with an orthogo-
nal rotation (that forces all underlying factors to be uncor-
related) to examine the construct validity and internal
structure of the PRQL. Internal validity refers to the extent
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to which data support the hypothesis that the question sets
do indeed measure 2 separate constructs. These results
indicated a 2-factor solution, providing support for creat-
ing 2 subscales. Subsequently, the authors evaluated con-
struct validity by examining the extent to which the PRQL
correlated with the Juvenile Arthritis Functioning Scale
(JFAS), parent’s and/or patient’s global assessment of the
child’s well-being, and pain ratings. The authors predicted
and generally observed moderate to high correlations in
the expected direction for the PhH subscale with parent’s
assessment of both child’s overall well-being, pain inten-
sity, JAFS score, and tender and active joint counts. The
remaining correlation for the PhH subscale and all corre-
lations for the PsH subscale were poor.

In addition to construct validity, Filcamo et al assessed
discriminative validity. They did this by examining
whether differences in the median total PRQL scores cor-
responded in the expected direction to physicians’ ratings
of disease course, changes in disease outcome from previ-
ous visit, and assessment of morning stiffness. They also
examined whether the proportion of children with a score
of 0 (i.e., good HRQOL) corresponded to theoretical expec-
tations across these groups. These results generally sup-
ported the PRQL’s ability to discriminate (e.g., patients
with #30 minutes of morning stiffness had the highest
median scores). The authors also demonstrated respon-
siveness by examining whether patients and their parents
rated HRQOL worse than healthy children rated their
HRQOL. These results showed that only the PhH scale
differentiated between these groups.

Finally, as part of the development process, the authors
established face and content validity by consulting a panel
of experts (which included pediatric rheumatologists).
The entire panel indicated their support of the measure’s
face validity and the appropriateness and coverage of the
measure’s content. The authors also established face and
content validity by asking a convenience sample of 42
children and their parents to complete and criticize the
draft PRQL.

Ability to detect change. The authors used the standard-
ized response mean (SRM; the mean change score across
children divided by the SD of the change scores) to eval-
uate responsiveness to clinical change using changes in
parents’ and patients’ scores at a followup administration
3–9 months after baseline. The parent, patient, and physi-
cian ratings of disease course provided external criteria for
the SRM. For patients rated as improved by a physician,
the total score and both subscales were moderately respon-
sive, however for patients rated as worsened, the total
score and PhH subscale demonstrated small responsive-
ness and poor responsiveness for the PsH subscale. Fil-
camo et al also identified minimum clinically important
differences (MCID) for the parent report. They computed
MCID as the average change score that corresponded to a
rating by the parent, patient, or physician as slightly im-
proved or slightly worsened from the previous visit. MCID
ranged from %1.7 (slightly improved) to 1.5 (slightly wors-
ened) for the total score. However, the confidence intervals
(CIs) for these overlapped the score for children with sta-
ble disease course. This problem was particularly pro-
nounced for the subscale MCIDs, with the CIs for slightly

improved and worsened overlapping even with each
other. This indicates that more work is needed to establish
MCIDs that discriminate well. Research has not estab-
lished cut points or normative data.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The PRQL delivers a very short measure of
2 dimensions of HRQOL relevant to children with rheu-
matic diseases. Although its brevity can be a strength
(because patients can complete it quickly and clinicians
can score it quickly), its brevity means that it does not
cover the range of potentially important dimensions and
aspects of HRQOL.

Caveats and cautions. Like other measures of HRQOL
specific to pediatric rheumatology, published research has
not yet applied item response theory, structural equation
modeling, or confirmatory factor analysis or other latent
variable methods to evaluate the internal validity of the
PRQL. Although the authors report conducting explor-
atory factor analyses, it is unclear whether they used an
appropriate analytic technique. They report using factor
analysis, but provide a reference for principal components
analysis. Factor analyses would more validly have exam-
ined the question of interest (24). In addition, it is not clear
whether they incorporated the ordered-categorical nature
of the data in their model. Research shows that this can
lead to spurious dimensions (28) and subsequently biased
loading estimates. This limits the interpretability of the
published results. Finally, while initial evidence seems to
support the validity of the total and PhH subscale scores,
the results did not strongly support the PsH subscale score.
The psychometric properties of the English translation
have not been examined.

Clinical usability. The scale’s brevity may make the
total score and PhH scores potentially attractive in clinical
settings.

Research usability. Several issues (see Caveats and cau-
tions above) limit the PRQL’s use in research.

CHILDHOOD ARTHRITIS HEALTH PROFILE
(CAHP)

Description

Purpose. Tucker et al (29) developed the CAHP to cap-
ture a broad range of health statuses in children with
juvenile rheumatoid arthritis (JRA).

Content. The CAHP measures physical functioning,
psychosocial functioning, and the disease’s effect on the
family. It was developed and is intended to be used with
the Childhood Health Questionnaire (CHQ). The CAHP
includes 3 modules: generic health status (measured by
the CHQ), juvenile rheumatoid arthritis–specific scales,
and patient characteristics.

Number of items. No data available.
Response options/scale. No data available.
Recall period for items. No data available.
Endorsements. None.
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Examples of use. Other than manuscripts discussing
measures for measuring health-related quality of life
(HRQOL) among children with JRA, we found no exam-
ples of the CAHP’s use.

Practical Application

How to obtain. No data available.
Method of administration. Parents or teens (age "13

years) self administer the CAHP.
Scoring. No data available.
Score interpretation. No data available.
Respondent burden. No data available.
Administrative burden. No data available.
Translations/adaptations. No data available.

Psychometric Information

Method of development. The self-administered instru-
ment was developed using prospective data from 80 chil-
dren with JRA ages 5–15 years old. A multidisciplinary
team that included a pediatric rheumatologist, physiother-
apist, nurse, social worker, and a parent of a child with
JRA generated the initial parent report CAHP items (30).
To date, only an abstract (29) and secondary sources de-
scribe the CAHP (30–32).

Acceptability. No data available.
Reliability. Tucker et al (29) report reliability coeffi-

cients ranged from 0.84–0.97, supporting reliability.
Validity. Tucker et al (29), focusing on the functional

status scales, used factor analysis and multitrait analysis to
determine the internal consistency and discriminant va-
lidity of the parent-report CAHP. Factor analyses identi-
fied 3 latent variables labeled gross motor function, fine
motor function, and usual role activities, and the authors
used the factor analysis results to assign items to 3 scales
measuring these variables. Additional analyses indicated
that 96% of the items had higher correlations with their
assigned scales than with other scales, supporting discrim-
inant validity. Finally, the specific functional status scales
correlated 0.73 with the CHQ’s generic physical function-
ing scale, indicating that the CAHP may measure aspects
not captured by generic scales.

Ability to detect change. No data available.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Too little data exist to identify strengths.
Caveats and cautions. Unfortunately, little detailed

published work describes the psychometric properties of
the CAHP or the methods by which previously reported
psychometric properties were obtained. Research has not
described the CAHP’s response options, recall period, total
number of items, scoring method, development or psycho-
metric properties of the teen-report version, psychometric
properties of the CAHP’s other scales, or other important
features of the CAHP. Additionally, it is not clear how one
obtains a copy of the CAHP. These features limit its clin-
ical and research utility.

Clinical usability. Too little data exist to evaluate clin-
ical usability.

Research usability. Too little data exist to evaluate re-
search usability.

DISCUSSION

Summarily, investigators have developed a variety of
HRQOL measures designed for assessing HRQOL in juve-
nile rheumatoid arthritis. Hopefully, future research will
address the psychometric properties and internal validity
of these measures using structural equation modeling and
item response theory, as well the relative utility of a dis-
ease-specific approach versus a more general approach
(e.g., NIH’s Patient Reported Outcomes Measurement In-
formation System: PROMIS).
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Measures of Knee Function
International Knee Documentation Committee (IKDC) Subjective Knee Evaluation Form,
Knee Injury and Osteoarthritis Outcome Score (KOOS), Knee Injury and Osteoarthritis
Outcome Score Physical Function Short Form (KOOS-PS), Knee Outcome Survey
Activities of Daily Living Scale (KOS-ADL), Lysholm Knee Scoring Scale, Oxford Knee
Score (OKS), Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC),
Activity Rating Scale (ARS), and Tegner Activity Score (TAS)

NATALIE J. COLLINS,1 DEVYANI MISRA,2 DAVID T. FELSON,2 KAY M. CROSSLEY,1 AND EWA M. ROOS3

INTRODUCTION

Patient-reported measures of knee function are important
for the comprehensive assessment of rheumatology condi-
tions in both clinical and research contexts. To merit in-
clusion in this review, measures of knee function were
required to be patient reported and assess aspects consid-
ered important by adult patients with knee problems such
as injury or osteoarthritis (OA). Therefore, measures used
in rheumatology, orthopedics, and sports medicine were
considered. Dimensions deemed to be important to pa-
tients included pain, function, quality of life, and activity
level. To identify instruments fulfilling these criteria, we
utilized published reviews of knee instruments (1), knee
OA instruments (2), and measures for use in patellofemo-
ral arthroplasty (3).

Based on these reviews, as well as extensive searches
of more recent literature, we included the following 9
patient-reported outcomes: Activity Rating Scale, Interna-
tional Knee Documentation Committee Subjective Knee

Evaluation Form, Knee Injury and Osteoarthritis Outcome
Score, Knee Injury and Osteoarthritis Outcome Score
Physical Function Short Form, Knee Outcome Survey Ac-
tivities of Daily Living Scale, Lysholm Knee Scoring Scale,
Tegner Activity Scale, Oxford Knee Score, and Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAC). Although the WOMAC can be applied to the
hip and knee, this study contains data only applicable to
the knee. Measures assessing activity level are listed sep-
arately.

Psychometric data pertaining to the reliability and re-
sponsiveness of each patient-reported outcome are shown
in Tables 1 and 2. The number of psychometric reports
concerning each instrument ranges from 2–27. A higher
number of reports indicates a higher degree of certainty in
interpretation of the psychometric properties.

Psychometric properties were based on data provided in
Tables 1 and 2, and interpreted using standardized guide-
lines. Internal consistency was considered adequate if
Cronbach’s alpha was at least 0.7 (4), and test–retest (intra-
rater) reliability was adequate if the intraclass correlation
coefficient was at least 0.8 for groups and 0.9 for individ-
uals (5). Floor and ceiling effects were considered to be
absent if no participants scored the bottom or top score,
respectively, and acceptable if !15% of the cohort scored
the bottom or top score, respectively (6,7). We defined
content validity as present when there was patient in-
volvement in the development and/or selection of items
(7). Measures were deemed to have face validity if the
reviewers considered that the items adequately reflected
the measured construct, or if studies reported that expert
panels had made a similar assessment (8). Construct va-
lidity was considered adequate if expected correlations
were found with existing measures that assess similar
(convergent construct validity) and dissimilar (divergent
construct validity) constructs (7). As there is no gold stan-
dard measure of patient-reported outcome, criterion va-
lidity is not applicable to this review. Effect sizes of !0.5
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were considered small, 0.5–0.8 were considered moderate,
and "0.8 were considered large (9). In this context, the
minimum clinically important difference is the amount
of change of a patient-reported outcome that represents
a meaningful change to the patient, while the patient-
acceptable symptom state is the least abnormal function
score at which patients would consider themselves having
acceptable function (10).

INTERNATIONAL KNEE DOCUMENTATION
COMMITTEE (IKDC) SUBJECTIVE KNEE
EVALUATION FORM

Description

Purpose. To detect improvement or deterioration in
symptoms, function, and sports activities due to knee im-
pairment (11).

Intended populations/conditions. Patients with a vari-
ety of knee conditions, including ligament injuries, menis-
cal injuries, articular cartilage lesions, and patellofemoral
pain (11).

Version. The IKDC was formed in 1987 to develop a
standardized international documentation system for knee
conditions. The IKDC Standard Knee Evaluation Form,
which was designed for knee ligament injuries, was sub-
sequently published in 1993 (12) and revised in 1994 (13).
The IKDC Subjective Knee Evaluation Form was devel-
oped as a revision of the Standard Knee Evaluation Form
in 1997. It has undergone subsequent minor revisions
since its publication in 2001. The items now have the
allocated scores next to each possible response. The min-
imum score for each item has also been changed so that it
is now 0, not 1. The scoring of the numerical rating scales
for items 2 and 3 has been reversed so that 0 represents the
highest level of symptoms and 10 represents the lowest
level of symptoms, which is in line with the scoring of the
rest of the items.

Content. Three domains: 1) symptoms, including pain,
stiffness, swelling, locking/catching, and giving way;
2) sports and daily activities; and 3) current knee function
and knee function prior to knee injury (not included in the
total score) (11).

Number of items. 18 (7 items for symptoms, 1 item for
sport participation, 9 items for daily activities, and 1 item
for current knee function).

Response options/scale. Response options vary for each
item. Item 6 dichotomizes response into yes/no; items 1, 4,
5, 7, 8, and 9 use 5-point Likert scales; and items 2, 3, and
10 use 11-point numerical rating scales.

Recall period for items. Not specified for items 1, 3, 5,
7, 8, and 9; 4 weeks for items 2, 4, and 6. Function prior to
knee injury for item 10a and current function for 10b.

Endorsements. International Cartilage Repair Society;
European Society of Sports Traumatology, Knee Surgery,
and Arthroscopy; and American Orthopaedic Society for
Sports Medicine (AOSSM).

Examples of use. Conditions: knee ligament injury (an-
terior cruciate ligament [ACL], posterior cruciate ligament
[PCL], lateral collateral ligament [LCL], medial patello-

femoral ligament), meniscal tears, knee cartilage lesions,
osteochondritis dissecans, and traumatic knee dislocation.
Interventions: ligament reconstruction (ACL, PCL, LCL,
medial patellofemoral ligament), meniscal repair, menis-
cectomy, microfracture, osteochondral autografts, platelet-
rich plasma injections, high tibial osteotomy, and lateral
release.

Practical Application

How to obtain. The most recent revision is freely avail-
able at the AOSSM web site as part of the IKDC Knee
Forms (2000; www.sportsmed.org/tabs/research/ikdc.aspx).
Multiple web sites have published versions of the form.

Method of administration. Patient-completed question-
naire. The form has not been validated for administration
by interview, either in person or via telephone.

Scoring. The response to each item is scored using an
ordinal method (i.e., 0 for responses that represent the
highest level of symptoms or lowest level of function). The
most recent version has assigned scores for each possible
response printed on the questionnaire. Scores for each
item are summed to give a total score (excluding item 10a).
The total score is calculated as (sum of items)/(maximum
possible score) # 100, to give a total score of 100. An on-
line scoring sheet is available (www.sportsmed.org/tabs/
research/ikdc.aspx) that provides a patient’s raw score and
percentile score (relative to age- and sex-based norms).
The item regarding knee function prior to knee injury is
not included in the total score.

Missing values. The revised scoring method states that,
in cases where patients have up to 2 missing values (i.e.,
responses have been provided for at least 16 items), the
total score is calculated as (sum of completed items)/
(maximum possible sum of completed items) # 100.

Score interpretation. Possible score range 0–100, where
100 $ no limitation with daily or sporting activities and
the absence of symptoms.

Normative values. Normative data are available from
the general US population, stratified for age, sex, and cur-
rent/prior knee problems (14).

Respondent burden. 10 minutes to complete (15). It
uses simple language that is suitable for patients.

Administrative burden. Approximately 5 minutes to
score. Training is not necessary. Manual scoring can be
performed easily using the scoring instructions supplied
with the questionnaire.

Translations/adaptations. Available in English, tradi-
tional Chinese (Taiwan, Hong Kong), simplified Chinese
(China, Singapore), French, German, Italian, Japanese,
Korean, Portuguese (Brazil), and Spanish. Cross-cultural
adaptations have been conducted for the Brazilian (16),
Chinese (17), Dutch (18), Italian (15), and Thai (19) trans-
lations.

Psychometric Information

Method of development. The initial set of items was
developed by the IKDC, considering questions from the
Standard Knee Evaluation Form, the MODEMS Lower
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Limb Instrument, and the Activities of Daily Living and
Sports Activity Scales of the Knee Outcome Survey.
Pilot testing of the initial version (n $ 144) resulted in
revision or deletion of existing items and the addition
of new items. Testing of the second version (n $ 222)
resulted in further revisions and deletions (based on miss-
ing data), producing a final version. Item-response theory
was used to create the scoring system. Patients were not
involved in development; rather, items were selected by
the IKDC, a committee of international orthopedic sur-
geons (11).

Acceptability. Missing data were relatively common
in testing of the final version of the form, with 57 of

590 patients failing to answer "3 items of 18 (11). Studies
consistently report no floor or ceiling effects (i.e., no
participants scored lowest or highest score) (11,15,16,
18,20).

Reliability. Internal consistency is adequate for patients
with knee injuries and mixed knee pathologies (Table 1).
Test–retest reliability is adequate for groups of patients
with knee injuries and mixed pathologies and individuals
with knee injuries. However, test–retest reliability is
slightly below adequate for individuals who fall into a
broader category of knee pathologies. The minimal detect-
able change has been reported to be between 8.8 and 15.6,
and the standard error of the measure between 3.2 and 5.6.

Table 1 . Summary of reliability data*

Patient cohort
evaluated (ref.)

Internal consistency
(Cronbach’s !)

Test–retest
(ICC) MDC SEM

Function measures
IKDC Knee injuries (ACL,

meniscal, chondral)
(15,20,23)

0.77–0.91 0.90–0.95† 8.8–15.6† 3.2–5.6†

Cohort of mixed knee
pathologies (11,16–
18,21)

0.92–0.97 0.87–0.99† 6.7 2.4–4.6†

KOOS Knee injuries
(25,27,32,36)

Pain: 0.84–0.91
Symptoms: 0.25–0.75
ADL: 0.94–0.96
Sport/rec: 0.85–0.89
QOL: 0.64–0.9

Pain: 0.85–0.93
Symptoms: 0.83–0.95
ADL: 0.75–0.91
Sport/rec: 0.61–0.89
QOL: 0.83–0.95

Pain: 6–6.1
Symptoms: 5–8.5
ADL: 7–8
Sport/rec: 5.8–12
QOL: 7–7.2

Pain: 2.2
Symptoms: 3.1
ADL: 2.9
Sport/rec: 2.1
QOL: 2.6

Knee OA (28–31,33) Pain: 0.65–0.94
Symptoms: 0.56–0.83
ADL: 0.78–0.97
Sport/rec: 0.84–0.98
QOL: 0.71–0.85

Pain: 0.8–0.97
Symptoms: 0.74–0.94
ADL: 0.84–0.94
Sport/rec: 0.65–0.92
QOL: 0.6–0.91

Pain: 13.4
Symptoms: 15.5
ADL: 15.4
Sport/rec: 19.6
QOL: 21.1

Pain: 7.2–10.1
Symptoms: 7.2–9
ADL: 5.2–11.7
Sport/rec: 9–24.6
QOL: 7.4–10.8

KOOS-PS Knee OA (40–42) 0.89 0.85–0.86 – –
KOS-ADL Mixed knee

pathologies
(43,47,49–52)

0.89–0.98 0.94–0.98 11.4 4.1

Lysholm Knee
Scoring Scale

Knee injuries (ACL,
meniscal, chondral;
patellar dislocation)
(54,55,61,63,64)

0.65–0.73 0.88–0.97 8.9–10.1 3.2–3.6

Mixed knee
pathologies
(43,47,119,120)

0.60–0.73 0.68–0.95 – 9.7–12.5†

OKS Knee OA
(46,66,71,121)

0.87–0.93 0.91–0.94 6.1 2.2

WOMAC Chondral defects (23) Pain: 0.81–0.85
Symptoms: 0.75–0.86
Function: 0.86–0.93

Pain: 14.4–16.2
Symptoms: 22.9–30.6
Function: 10.6–15

Pain: 5.2–5.8
Symptoms: 8.3–11.1
Function: 3.8–5.4

Knee OA (42,46,91,92,
94–98,100,101,103–
105,108,122,123)

Pain: 0.67–0.92
Symptoms: 0.7–0.94
Function: 0.82–0.98

Pain: 0.65–0.98
Symptoms: 0.52–0.89
Function: 0.71–0.96

Pain: 18.8–22.4
Symptoms: 27.1–29.1
Function: 13.1–13.3

Pain: 6.8–8.1
Symptoms: 9.8–10.5
Function: 4.7–4.8

Activity measures
ARS Baseline knee athletic

activity for cohort of
mixed knee
pathologies (113)

– 0.97 – –

TAS Knee injuries (ACL,
meniscal patellar
dislocation)
(55,61,64)

n/a 0.82–0.92† 1.0 0.4–0.64

Knee OA (117) n/a 0.84 – –

* ICC $ intraclass correlation coefficient; MDC $ minimal detectable change; SEM $ standard error of measurement; IKDC $ International
Knee Documentation Committee Subjective Knee Evaluation Form; ACL $ anterior cruciate ligament; KOOS $ Knee Injury and Osteoar-
thritis Outcome Score; ADL $ activities of daily living; sport/rec $ sport/recreation; QOL $ quality of life; OA $ osteoarthritis; KOOS-PS $
Knee Injury and Osteoarthritis Outcome Score Physical Function Short Form; KOS-ADL $ Knee Outcome Survey Activities of Daily Living
Scale; OKS $ Oxford Knee Score; WOMAC $ Western Ontario and McMaster Universities Osteoarthritis Index; ARS $ Activity Rating Scale;
TAS $ Tegner Activity Scale; n/a $ not applicable.
† Large variation in time between test—retest (up to 12 months).
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Table 2 . Summary of responsiveness data*

Patient cohort
evaluated ES SRM MCID

Function measures
IKDC Knee injuries (ACL,

meniscal, chondral)
(20,23)

Meniscal repair/resection
(12 m): 2.11

Various cartilage procedures:
0.76 (6 m), 1.06 (12 m)

Meniscal repair/resection
(12 m): 1.5

Various cartilage procedures:
0.57 (6 m),
1.0 (12 m)

Chondral injuries:
6.3 (6 m), 16.7
(12 m)

Cohort of mixed knee
pathologies (22,24)

Various surgical procedures
(6–28 m): 1.13

Various surgical procedures:
4.4 (4–8 m), 0.94 (6–28 m)

6–28 m: 11.5
(sensitive), 20.5
(specific)

KOOS Knee injuries (25,27,36) Partial meniscectomy (3 m):
1.11 (pain), 0.93 (symp.),
0.67 (ADL), 0.9 (sport/rec),
1.15 (QOL)

ACLR (6 m): 0.84 (pain), 0.87
(symp.), 0.94 (ADL), 1.16
(sport/rec), 1.65 (QOL)

ACI, MF (3 y): 0.82 (pain),
0.72 (symp.), 0.7 (ADL),
0.98 (sport/rec), 1.32 (QOL)

ACI, MF (3 y): 0.71 (pain),
0.61 (symp.), 0.75 (ADL),
0.87 (sport/rec), 0.76 (QOL)

–

Knee OA (28,31,33) PT (4 w): 1.08 (pain), 0.97
(symp.), 1.07 (ADL), 0.79
(sport/rec), 0.78 (QOL)

TKR (3 m): 2.59 (pain), 1.63
(symp.), 2.52 (ADL), 1.31
(sport/rec), 2.8 (QOL)

TKR (6 m): 2.28 (pain), 1.24
(symp.), 2.25 (ADL), 1.18
(sport/rec), 2.86 (QOL)

TKR (12 m): 2.55 (pain), 1.59
(symp.), 2.56 (ADL), 1.08
(sport/rec), 3.54 (QOL)

PT (4 w): 1.28 (pain), 1.02
(symp.), 1.37 (ADL), 0.83
(sport/rec), 0.87 (QOL)

TKR (3 m): 1.85 (pain), 1.45
(symp.), 1.8 (ADL), 0.89
(sport/rec), 1.93 (QOL)

TKR (6 m): 1.67 (pain), 0.99
(symp.), 1.7 (ADL), 0.81
(sport/rec), 1.6 (QOL)

TKR (12 m): 2.12 (pain), 1.25
(symp.), 1.9 (ADL), 0.88
(sport/rec), 1.99 (QOL)

–

KOOS-PS Knee OA (40–42) PT (4 w): 0.5–0.88
HAI (4 w): 0.51

PT (4 w): 0.73–1.21
HAI (4 w): 0.8
TKR (6 m): 1.4

–

KOS-ADL Mixed knee pathologies
(43,45–47)

PT: 0.44 (1 w), 0.94 (4 w),
1.26 (8 w)

PT (6 w): 0.63
TKR (6 m): 1.3

PT (6 w): 7.1
TKR (6 m): 1.1

PFPS: 7.1

Lysholm Knee
Scoring Scale

Knee injuries (ACL,
meniscal, chondral;
patellar dislocation)
(55,61,63)

ACLR: 1.0 (6–9 m), 1.1 (1–2 y)
Meniscal repair (1 y): 1.2
MF (1–6 y): 1.2

ACLR: 0.93 (6 m), 1.1 (9 m),
1.2 (1 y), 0.93 (2 y)

Meniscal repair (1 y): 0.97–
1.13

MF (1–6 y): 1.1

–

Mixed knee pathologies
(47,62,120)

PT (1 m): 0.9 Variety of nonsurgical and
surgical interventions
(3 m): 0.9

–

OKS Knee OA (46,66) TKR (6 m): 0.9–2.19 TKR (6 m): 0.7 –
WOMAC Chondral defects (23) Various cartilage surgeries

(6 m): 0.98 (pain), 0.51
(symp.), 0.88 (function)

Various cartilage surgeries
(12 m): 1.14 (pain), 0.72
(symp.), 1.2 (function)

Various cartilage surgeries
(6 m): 0.91 (pain), 0.40
(symp.), 0.86 (function)

Various cartilage surgeries
(12 m): 0.94 (pain), 0.64
(symp.), 1.13 (function)

–

(continued)
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Table 2 . (Cont’d)

Patient cohort
evaluated ES SRM MCID

Knee OA (42,46,92,
96,97,100,101,105,
106,108,124–128)

TKR (3 m): 1.62 (pain), 1.26
(symp.), 2.02 (function)

TKR (6 m): 0.95–1.9 (pain),
0.88–1.5 (symp.), 1.01–2.2
(function)

TKR (1 y): 1.8–2.4 (pain),
1.8–3.1 (function)

TKR (2 y): 1.9–41 (pain),
1.3–24 (symp.), 1.7–23.9
(function)

Exercise (2 w): 0.74–0.88
(pain), 0.32–0.44 (symp.),
0.50–0.79 (function)

Exercise (6 m): 0.41 (pain),
0.28 (function)

Rehabilitation (not defined):
0.52 (pain), 0.42 (symp.),
0.44 (function)

Drug (2 w): 0.94 (pain), 0.46
(symp.), 0.72 (function)

Drug (3 w): 0.76–0.88 (pain),
0.59–0.63 (symp.), 0.75–0.77
(function)

Drug (4 w): 0.69 (pain), 0.41
(symp.), 0.56 (function)

Drug (6 w): 0.53–0.8 (pain),
0.6–0.75 (symp.), 0.58–0.82
(function)

Drug (8 w): 0.58 (pain), 0.53
(symp.), 0.76 (function)

Drug (12 w): 0.44–0.91 (pain),
0.55–0.84 (symp.), 0.58–0.81
(function)

Acupuncture (3 w): 0.4 (pain),
0.52 (symp.), 0.31 (function)

Acupuncture (8 w): 1.3 (pain),
1.2 (function)

TKR (3 m): 1.14–1.58 (pain),
1.15 (symp.), 1.02–2.02
(function)

TKR (6 m): 0.95–1.8 (pain),
0.63–1.3 (symp.), 0.9–1.9
(function)

TKR (2 y): 1.55 (pain), 1.03
(symp.), 1.32 (function)

Drug (2 w): 1.09 (pain), 0.43
(symp.), 0.89 (function)

Exercise (2 w): 0.78–1 (pain),
0.29–0.52 (symp.), 0.69–
0.94 (function)

NSAIDs (4 w, function):
9.1 (absolute), 26
(relative)

TKR (6 m): 22.87 (pain),
14.43 (symp.), 19.01
(function)

TKR (12 m): 36 (pain),
33 (function)

TKR (2 y): 27.98 (pain),
21.35 (symp.), 20.84
(function)

Activity measures
ARS Baseline knee athletic

activity for cohort
of mixed knee
pathologies

– – –

TAS Knee injuries (ACL,
meniscal; patellar
dislocation) (55,61)

Various meniscal surgeries
(12 m): 0.61 (isolated
lesions), 0.84 (combined
lesions)

ACLR: 0.74 (6 m), 1.1 (9 m),
1.0 (1 y), 1.0 (2 y)

Various meniscal surgeries
(12 m): 0.6 (isolated
lesions), 0.7 (combined
lesions)

ACLR: 0.61 (6 m), 0.84 (9 m),
0.96 (1 y), 1.0 (2 y)

–

Knee OA – – –

* ES $ effect size; SRM $ standardized response mean; MCID $ minimum clinically important difference; IKDC $ International Knee Documentation
Committee Subjective Knee Evaluation Form; ACL $ anterior cruciate ligament; KOOS $ Knee Injury and Osteoarthritis Outcome Score; symp. $
symptoms; ADL $ activities of daily living; sport/rec $ sport/recreation; QOL $ quality of life; ACLR $ ACL reconstruction; ACI $ autologous
chondrocyte implantation; MF $ microfracture; OA $ osteoarthritis; PT $ physical therapy; TKR $ total knee replacement; KOOS-PS $ Knee Injury
and Osteoarthritis Outcome Score Physical Function Short Form; HAI $ intraarticular hyaluronic acid injection; KOS-ADL $ Knee Outcome Survey
Activities of Daily Living Scale; PFPS $ patellofemoral pain syndrome; OKS $ Oxford Knee Score; WOMAC $ Western Ontario and McMaster
Universities Osteoarthritis Index; NSAIDs $ nonsteroidal antiinflammatory drugs; ARS $ Activity Rating Scale; TAS $ Tegner Activity Scale.

S212 Collins et al



Validity. Face and content validity. The domains cov-
ered by the IKDC appear to represent elements that are
likely to be important to patients. However, the lack of
patient contribution to the selection and revision of items
in the IKDC means that content validity cannot necessarily
be assumed.

Construct validity. There are consistent reports of high
convergent and divergent construct validity, with the
IKDC more strongly correlated with the Short Form 36
(SF-36) physical subscales and component summary than
with the mental subscales and component summary
(11,16–18,20,21). Studies have shown the IKDC score to be
highly correlated with the Cincinnati Knee Rating System,
pain visual analog scale, Oxford 12 Questionnaire, West-
ern Ontario and McMaster Universities Osteoarthritis In-
dex, Lysholm score, and SF-36 physical component, phys-
ical function, and bodily pain subscales (16,18,22).

Ability to detect change. In patients undergoing surgi-
cal treatment of meniscal injury, the IKDC shows large
effect sizes at 1 year (Table 2). For patients who have had
surgical intervention for cartilage injury, the IKDC shows
moderate effect sizes at 6 months and large effect sizes at
1 year. Large effect sizes have been reported from 6–28
months following various surgical procedures conducted
in a mixed cohort of knee pathologies. The minimum
clinically important difference has been reported to be 6.3
at 6 months and 16.7 at 12 months following cartilage re-
pair (23), and 11.5–20.5 (range 6–28 months) in those who
have undergone various surgical procedures for mixed
(various) knee pathologies (24). The patient-acceptable
symptom state has not been determined.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. At face value, the domains covered by the
IKDC appear to represent elements that are likely to be
important to patients. It shows adequate internal consis-
tency and has no floor or ceiling effects across mixed
groups of patients with knee conditions. The IKDC has
been shown to be responsive to change following surgical
interventions, highlighting its usefulness in this patient
population.

Caveats and cautions. Despite demonstrating face va-
lidity, the lack of patient contribution to item selection
indicates that content validity cannot necessarily be as-
sumed. The relatively long recall period associated with 3
of the items may be a problem for some patients. The use
of 1 aggregate score to represent symptoms, activities, and
function may mask deficits in 1 domain. Psychometric
testing is lacking for patients with knee osteoarthritis as an
isolated group, as well as responsiveness following non-
surgical management, highlighting areas for future studies.

Clinical usability. The IKDC involves minimal admin-
istrative and respondent burden, and can be easily scored
in the clinic using the online scoring sheet. However,
clinicians using the online scoring system need to keep in
mind that the normative data provided are from a partic-
ular population, and may not be representative of their
individual patient’s population. Test–retest reliability for
those with various knee pathologies suggests that the IKDC

may demonstrate inadequate reliability for the evaluation
of individual patients.

Research usability. Psychometric evaluation supports
the use of the IKDC in research for a variety of knee
conditions. As some versions of the IKDC published on-
line contain subtle differences in the wording of instruc-
tions and items, researchers should ensure that they utilize
the version published as a component of the 2000 IKDC
Knee Forms to ensure that findings of psychometric prop-
erties still apply, and that comparisons can be made with
previous studies. Administrative and respondent burden
would not limit research use, although researchers should
be diligent in checking for missing data.

KNEE INJURY AND OSTEOARTHRITIS
OUTCOME SCORE (KOOS)

Description

Purpose. To measure patients’ opinions about their
knee and associated problems over short- and long-term
followup (1 week to decades).

Intended populations/conditions. Young and middle-
aged people with posttraumatic osteoarthritis (OA), as
well as those with injuries that may lead to posttraumatic
OA (e.g., anterior cruciate ligament [ACL], meniscal, or
chondral injury) (25).

Version. The original KOOS remains unchanged, al-
though a short form for function has been developed.

Content. Five domains: 1) pain frequency and severity
during functional activities; 2) symptoms such as the se-
verity of knee stiffness and the presence of swelling,
grinding or clicking, catching, and range of motion re-
striction; 3) difficulty experienced during activities of
daily living (ADL); 4) difficulty experienced with sport
and recreational activities; and 5) knee-related quality of
life (QOL) (25).

Number of items. 42 items across 5 subscales.
Response options/scale. All items are rated on a 5-point

Likert scale (0–4), specific to each item.
Recall period for items. Previous week for pain, symp-

toms, ADL, and sport/recreation subscales. Not defined for
QOL subscale.

Endorsements. International Cartilage Repair Society,
American Academy of Orthopedic Surgeons, and US Food
and Drug Administration.

Examples of use. Conditions: knee ligament injury
(ACL, posterior cruciate ligament [PCL], medial collateral
ligament [MCL]), meniscal tears, knee cartilage lesions,
knee OA, and osteochondritis dissecans. Interventions:
ligament reconstruction (ACL, PCL, MCL), meniscectomy,
microfracture, osteochondral autografts, tibial osteotomy,
total knee replacement (TKR), exercise (land based, aquatic),
intraarticular sodium hyaluronate injection, pharmaco-
logic therapy, and glucosamine supplementation.

Practical Application

How to obtain. The KOOS and associated documenta-
tion are freely available at www.koos.nu.
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Method of administration. Patient-completed, in-per-
son questionnaire. The KOOS has not been validated for
use during an in-person or telephone interview.

Scoring. Scoring sheets (manual and computer spread-
sheets) are provided on the web site. Each item is scored
from 0–4. The 5 dimensions are scored separately as the
sum of all corresponding items. A total score has not been
validated and is not recommended. Scores are then trans-
formed to a 0–100 scale (percentage of total possible score
achieved), where 0 $ extreme knee problems and 100 $ no
knee problems (25).

Missing values. If a mark is placed outside a box, the
closest box is chosen. If 2 boxes are marked, that which
indicates more severe problems is chosen. One or 2 miss-
ing values within a subscale are substituted with the av-
erage value for that subscale. If "2 items are missing, the
response is considered invalid and a subscale score is not
calculated.

Score interpretation. 0 $ extreme problems and 100 $
no problems.

Normative values. Population-based normative data are
available, stratified by age and sex (26).

Respondent burden. The KOOS takes 10 minutes to
complete (25). It uses simple language and similar 1-word
responses for each item. The items largely reflect signs and
symptoms of their knee condition and how this affects
everyday tasks, so it is not considered that they would
have an emotional impact on the individual. The knee-
related QOL subscale could be considered the most emo-
tionally sensitive component, as it requires the individual
to reflect on how their knee affects their QOL.

Administrative burden. Approximately 5 minutes to
score, using the scoring spreadsheet. Training is not nec-
essary, as the components of the KOOS and the scoring
instructions are self-explanatory.

Translations/adaptations. Available in English and
Swedish (original versions developed concurrently),
Austria-German, Czech, Chinese, Croatian, Danish, Dutch,
Estonian, French, German, Italian, Japanese, Latvian, Lith-
uanian, Norwegian, Persian, Portuguese, Polish, Russian,
Singapore English, Slovak, Slovenian, Spanish (US), Span-
ish (Peru), Thai, Turkish, and Ukrainian. Cross-cultural
adaptations have been conducted for the Swedish (27,28),
Chinese (29), Dutch (30), French (31), Persian (32), Portu-
guese (33), Russian (Golubev; www.koos.nu), Singapore
English (29), Thai (34), and Turkish (35) translations.

Psychometric Information

Method of development. Items were selected based on:
1) the Western Ontario and McMaster Universities Osteo-
arthritis Index (WOMAC), version 3.0; 2) a literature re-
view; 3) an expert panel (patients referred to physical
therapy for knee injuries, orthopedic surgeons, and phys-
ical therapists from Sweden and the US); and 4) a pilot
study of 2 questionnaires (1 for symptoms of ACL injury,
1 for symptoms of OA) in individuals with posttraumatic
OA. Item-response theory was not used in the develop-
ment of KOOS or for item selection (25).

Acceptability. Reported rates of missing data are low:
0.8% of items in patients who have undergone knee ar-

throscopy (27) and 3.2% of items on the pain, symptoms,
ADL, and QOL subscales in patients prior to TKR (28).
However, patients scheduled for TKR have also exhibited
high rates of “not applicable” or missing items (74%) on
the sport/recreation subscale (28). Studies consistently re-
port no or acceptable floor or ceiling effects in knee injury
cohorts (27,32,36) and in patients with mild or moderate
knee OA (28,29,31,33). In those with severe OA awaiting
TKR (28–31,33), there are consistent reports of floor effects
for the sport/recreation subscale (16–73.3% scored lowest
score), and ceiling effects have been reported for the pain
(15–22%), sport/recreation (16%), and QOL (17%) sub-
scales up to 12 months following TKR (28).

Reliability. For patients with knee injuries, the pain,
ADL, and sport/recreation subscales have adequate inter-
nal consistency in all reports, while the symptom and
QOL subscales have had reports of lower as well as ade-
quate internal consistency (Table 1). In patients with knee
OA, the ADL, sport/recreation, and QOL subscales have
adequate internal consistency, while the pain and symp-
toms subscales have reports of lower as well as adequate
internal consistency. Test–retest reliability is adequate for
group evaluation in all reports on the pain, symptoms, and
QOL subscales for patients with knee injuries, while there
are reports of lower and adequate reliability, respectively,
for the ADL and sport/recreation subscales. In knee OA,
pain and ADL subscales have adequate test–retest data,
while for the other subscales, reports indicate both lower
and adequate test–retest reliability. Across the 5 subscales,
the minimal detectable change ranges from 6–12 for knee
injuries and from 13.4–21.1 for knee OA. The standard
error of the measure is reported to be lower for knee
injuries than for OA.

Validity. Face and content validity. As well as exhibit-
ing face validity, the direct involvement of patients with
knee conditions in the development of the KOOS facili-
tates content validity (25,28).

Construct validity. Multiple studies report that the
KOOS demonstrates convergent and divergent construct
validity, with the KOOS more strongly correlated with
subscales of the Short Form 36 (SF-36) that measure sim-
ilar constructs (e.g., ADL with physical function, sport/
recreation with physical function, pain with bodily pain),
and less strongly with SF-36 subscales that measure men-
tal health (25,27–30,32,33,36,37). Rasch analysis con-
ducted using patient data 20 weeks post–ACL reconstruc-
tion showed that only the sport/recreation and QOL
subscales exhibited unidimensionality, not the 3 subscales
that were based on the WOMAC (38). A more recent study
reported that the KOOS subscales had acceptable dimen-
sionality (37).

Ability to detect change. The KOOS appears to be re-
sponsive to change in patients with a variety of conditions
that have been treated with nonsurgical and surgical inter-
ventions (Table 2). In patients who have undergone partial
meniscectomy 3 months previously, large effect sizes are
seen on all but the ADL subscale. Large effect sizes are
seen in all subscales 6 months after ACL reconstruction.
Three years following autologous chondrocyte implanta-
tion or microfracture, large effect sizes are seen for the
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pain, sport/recreation, and QOL subscales, and moderate
effects on the symptoms and ADL subscales. In those with
knee OA who have undergone physical therapy treatment,
large effect sizes are seen at 4 weeks on the pain, symp-
toms, and ADL subscales, while the sport/recreation and
QOL subscales show moderate effects. Large effect sizes
are consistently reported on all subscales 3–12 months
after TKR. The minimum clinically important difference
(MCID) and patient-acceptable symptom state (PASS) have
not been calculated in any patient population.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The KOOS has undergone a substantial
amount of psychometric testing, largely among popula-
tions for whom the scale was intended. Establishment of
the KOOS as a reliable and valid measure across multiple
languages highlights its usefulness as a patient-reported
measure of knee function for people with knee OA and
various combinations of ACL, meniscal, and cartilage in-
jury. The use of individual scores for each subscale, rather
than an aggregate score, enhances clinical interpretation
and in research acknowledges the impact of different in-
terventions on different dimensions (e.g., exercise therapy
is likely to have more impact on ADL and sport/recreation,
while pharmacology may impact more on pain and
symptoms) and ensures content validity in groups of dif-
ferent ages and functional activity levels (e.g., the sport/
recreation subscale is more important in patients with a
high physical activity level, while the ADL subscale is
more important in subjects with a lower physical activity
level).

Caveats and cautions. The KOOS has not been vali-
dated for interview administration, meaning that it may
not be appropriate for patients who are unable to read or
write, or where telephone followup is necessary. Rasch
analysis suggests that only the subscales that are not based
on the WOMAC exhibit unidimensionality in patients who
have undergone ACL reconstruction. When administering
the KOOS in older or less physically active individuals,
higher level components of the ADL and sport/recreation
subscales may not be applicable, and could result in miss-
ing data. It may be appropriate to leave out the sport/
recreation subscale in those with more advanced disease
or disability; however, doing so omits the ability to mea-
sure improvements seen in these more demanding func-
tions following treatment (28). The MCID and PASS are
lacking from psychometric evaluation.

Clinical usability. The KOOS is freely available online.
Administration and scoring burden are minimal when on-
line score sheets are utilized. Clinicians should bear in
mind that the sport/recreation subscale may not be appli-
cable for less physically active patients, and may not have
adequate test–retest reliability in individuals with knee
injuries.

Research usability. The KOOS fulfills desired criteria
for research outcomes, demonstrating adequate reliability
for use in groups and validity when used in those with
knee injuries and knee OA. The inclusion of the 3
WOMAC subscales facilitates comparison of findings with

studies that have utilized the WOMAC as a primary mea-
sure. The lack of reported MCID in any knee condition is a
weakness.

KNEE INJURY AND OSTEOARTHRITIS
OUTCOME SCORE PHYSICAL FUNCTION
SHORT FORM (KOOS-PS)

Description

Purpose. Patients’ opinions about the difficulties they
experience with physical activity due to their knee prob-
lems.

Intended populations/conditions. Knee osteoarthritis
(OA).

Version. No modifications since the original publica-
tion (39).

Content. Measure of physical function derived from the
activities of daily living and sport/recreation subscales of
the KOOS (39). Patients rate the degree of difficulty they
have experienced over the previous week due to their knee
pain, with respect to: 1) rising from bed, 2) putting on
socks/stockings, 3) rising from sitting, 4) bending to the
floor, 5) twisting/pivoting on injured knee, 6) kneeling,
and 7) squatting.

Number of items. 7 items.
Response options/scale. All items are scored on a

5-point Likert scale (none, mild, moderate, severe, ex-
treme) scored from 0–4.

Recall period for items. Previous week.
Endorsements. Osteoarthritis Research Society Interna-

tional and Outcome Measures in Rheumatology Clinical
Trials.

Examples of use. Conditions: knee OA. Interventions:
total knee replacement (TKR), intraarticular hyaluronic
acid injection, and physical therapy.

Practical Application

How to obtain. The KOOS-PS and associated documen-
tation are freely available at www.koos.nu.

Method of administration. Patient-completed question-
naire. Has not been validated for use during in-person or
telephone interview.

Scoring. Each question is scored from 0–4. The raw
score is the sum of the 7 items. The interval score from
0–100 is obtained using a conversion chart (39).

Missing values. No instructions on how to handle miss-
ing values.

Score interpretation. Possible raw score range: 0–28.
Scores are then transformed to a score from 0–100, where
0 $ no difficulty.

Normative values. Not available.
Respondent burden. Based on findings for the KOOS,

no more than 2 minutes to complete. Uses simple language
and the same 1-word responses for each of the 7 items. As
the items relate to everyday tasks, it is not considered that
they would have an emotional impact on the individual.

Administrative burden. Less than 5 minutes to score,
using the conversion table provided (39). Training is not
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necessary, as the questionnaire and scoring instructions
are self-explanatory.

Translations/adaptations. Available in English, Swed-
ish, French, and Portuguese. Can easily be compiled by
extracting the 7 items needed from the full KOOS forms in
all languages in which the KOOS is available. Cross-cul-
tural adaptations have been conducted for the French (40)
and Portuguese (41) translations.

Psychometric Information

Method of development. Rasch analysis was conducted
on KOOS and Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) data from individuals with
knee OA from Sweden, Canada, France, Estonia, and The
Netherlands. Patient data from 13 data sets were used (age
26–95 years, male:female ratio 1:1.4). This included com-
munity and clinical samples, such as those who had un-
dergone previous meniscectomy, tibial osteotomy, or an-
terior cruciate ligament repair, as well as those scheduled
to undergo TKR (39).

Acceptability. Rates of missing data have not been re-
ported. Findings of 1 study indicate no floor or ceiling
effects when used in patients with knee OA (i.e., no pa-
tients had lowest or highest score, respectively) (40).

Reliability. The KOOS-PS has adequate internal consis-
tency and test–retest reliability for groups of patients with
knee OA; however, its reliability is lower than adequate for
use in individuals with knee OA (Table 1). The minimal
detectable change and standard error of the measure have
not been reported.

Validity. Face and content validity. As items are taken
directly from the KOOS, which has face and content va-
lidity, this can also be assumed for the KOOS-PS.

Construct validity. The KOOS-PS shows evidence of
convergent and divergent construct validity. Higher corre-
lations have been shown with the Short Form 36 (SF-36)
physical function, role physical, and bodily pain sub-
scales; WOMAC function subscale (excluding KOOS-PS
items); and Osteoarthritis Knee and Hip Quality of Life
questionnaire (OAKHQOL) physical activity domain (40–
42). Conversely, lower correlations have been reported
with KOOS pain, symptoms, and quality of life subscales;
SF-36 mental health subscales; mental health question-
naires (e.g., Profile of Mood States, Hospital Anxiety and
Depression Scale); and OAKHQOL social support (40–42).

Ability to detect change. In patients with knee OA, the
KOOS-PS shows moderate to large effect sizes following 4
weeks of physical therapy, and moderate effects 4 weeks
after intraarticular hyaluronic acid injection (Table 2). The
KOOS-PS is also able to discriminate groups of patients
based on use of walking aids (41). The minimum clinically
important difference (MCID) and patient-acceptable symp-
tom state have not been reported.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The KOOS-PS is one of the few knee-related
patient-reported outcomes that utilized Rasch analysis in
its development. Its inclusion of only 7 items facilitates

use with short measures of other dimensions, such as
pain visual analog scales, and makes it ideal for those for
which long questionnaires may be onerous (e.g., older
populations).

Caveats and cautions. The KOOS-PS was intended for
use in those with knee OA, and has only undergone psy-
chometric testing for this patient group. The MCID has not
been reported.

Clinical usability. The minimal administration and
scoring burden associated with the KOOS-PS make it ideal
for clinical use, particularly considering that the included
items are frequently asked in the standard clinical exami-
nation. However, clinicians should bear in mind that the
reliability has been shown to be less than adequate for
individuals.

Research usability. Psychometric testing shows the
KOOS-PS to be valid and reliable for use in groups with
knee OA, making it an ideal tool for measuring knee-
related function in research.

KNEE OUTCOME SURVEY ACTIVITIES OF
DAILY LIVING SCALE (KOS-ADL)

Description

Purpose. To determine symptoms and functional limi-
tation in usual daily activities caused by various knee
pathologies (43).

Intended populations/conditions. Patients undergoing
physical therapy for various knee pathologies, such as
ligament/meniscal injury, osteoarthritis (OA), and patello-
femoral pain (43–45). It is applicable for patients under-
going a variety of orthopedic knee procedures and young
athletic subjects as well as older adults (46,47).

Version. Although originally described as a single index
with 17 items (43), shorter versions have been widely
used. A version using Likert-type scales is also available
(48).

Content. Single index with 2 sections pertaining to
symptoms (pain, crepitus, stiffness, swelling, instability/
slipping, buckling, and weakness) and functional limita-
tions (difficulty walking on level surfaces, use of walking
aids, limping, going up and down stairs, standing, kneel-
ing, squatting, sitting, and rising from a sitting position)
(43,48). A separate scale has been developed to assess
sporting activities (43).

Number of items. The original version comprised 17
items (7 for symptoms, 10 for function), but a 14-item
version (6 for symptoms, 8 for function) is also used
(43,48).

Response options/scale. Patients rate items using de-
scriptive responses, which are translated to a numerical
ordinal scale for scoring. Responses for each item are
scored from 0–5, with the exception of item 9 (0–3) and
item 10 (0–2) in the 17-item questionnaire.

Recall period for items. 1–2 days.
Endorsements. None.
Examples of use. Conditions: anterior cruciate ligament

(ACL) injury, cartilage lesions, patellofemoral pain syn-
drome (PFPS), knee dislocation, and OA. Interventions:
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physical therapy, knee braces, ACL reconstruction, autol-
ogous chondrocyte implantation, patellar realignment sur-
gery, and total knee replacement (TKR).

Practical Application

How to obtain. Presented in full as an appendix in the
original publication (43).

Method of administration. Patient-completed question-
naire. It has not been validated for interview administra-
tion (in person or via telephone).

Scoring. The total score is calculated as the sum of
scores from the responses to each item, and then trans-
formed to a percentage score by dividing by the maximum
total possible score and multiplying by 100 (43,48).

Missing values. While there are no instructions pro-
vided as to handling missing data, the original publication
only analyzed questionnaires with no missing data (43).

Score interpretation. Possible transformed score range
0–100, where 100 $ no knee-related symptoms or func-
tional limitations.

Normative values. Not available.
Respondent burden. It takes approximately 5 minutes

to complete the KOS-ADL questionnaire (43). No train-
ing or assistance is required as the KOS-ADL is self-
explanatory.

Administrative burden. The total score can be calcu-
lated in !5 minutes. No training is required for interpre-
tation.

Translations/adaptations. The KOS-ADL instrument
has been validated after translation to German (49), Portu-
guese (50), Turkish (51), and Greek (52).

Psychometric Information

Method of development. Initial item selection was con-
ducted by review of existing patient-reported outcomes
(e.g., Cincinnati Knee Scale, Lysholm Knee Scoring Scale,
and Western Ontario and McMaster Universities Osteo-
arthritis Index [WOMAC]) and International Knee Docu-
mentation Committee guidelines. The list of items was
modified by 12 physical therapists specialized in rehabil-
itation of musculoskeletal diseases of the knee (43).

Acceptability. No floor effects have been detected
(46,47). Acceptable ceiling effects have been reported in
people with a variety of knee pathologies undergoing
physical therapy and orthopedic surgeon evaluation
(43,47). However, high ceiling effects have been reported 6
months after TKR (46).

Reliability. In patients with mixed knee pathologies,
the KOS-ADL has demonstrated adequate internal consis-
tency across multiple languages, as well as adequate
test–retest reliability for use in groups and individuals
(Table 1).

Validity. Face and content validity. During develop-
ment, the KOS-ADL was examined by orthopedic surgeons
and physical therapists, who thought that it adequately
covered the range of functions/painful activities per-
formed in daily life, ensuring face validity (43). However,
since item selection did not involve patient input, this
instrument may lack content validity if the instruments

from which items were drawn were not themselves de-
rived from patient input (43).

Construct validity. The KOS-ADL shows good correla-
tion with other knee-specific scales, such as the Lysholm
Knee Scoring Scale (43), WOMAC subscales (46), and
global assessment of function (43). Higher correlations
with the physical than mental component score of the
Short Form 12 indicates convergent and divergent con-
struct validity (46).

Ability to detect change. The KOS-ADL demonstrates
an ability to detect change in patients with a variety of
knee disorders (Table 2). Among patients undergoing
physical therapy for various knee pathologies, small effect
sizes were reported at 1 week, and large effect sizes were
reported at 4 and 8 weeks (43). Moderate effect sizes were
reported among patients with PFPS, with a minimum clin-
ically important difference of 7.1 (45). Large effect sizes
have been reported following TKR (46). The patient-
acceptable symptom state has not been reported.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The KOS-ADL scale is a reliable and valid
instrument that is responsive to change in patients with a
variety of knee conditions who are undergoing physical
therapy or orthopedic procedures.

Caveats and cautions. The lack of direct patient input
into item selection means that content validity cannot be
assumed. The KOS-ADL uses more descriptive responses
to each item as compared to other patient-reported out-
comes, which may be confusing or overwhelming for some
patients, particularly those with reading difficulties. By
design, the KOS-ADL does not include items pertaining to
athletic activities, such as running and jumping.

Clinical usability. The KOS-ADL is sufficiently reliable
to allow use in individuals with a variety of knee dis-
orders.

Research usability. The KOS-ADL is reliable, valid, and
appropriate for measuring change following nonsurgical
and surgical interventions in a variety of knee conditions.
However, researchers should be aware that if subjects be-
ing evaluated are highly physically active, this instrument
is not necessarily valid. Researchers should also be con-
sistent with which version of the scale they are utilizing.

LYSHOLM KNEE SCORING SCALE

Description

Purpose. To evaluate outcomes of knee ligament sur-
gery, particularly symptoms of instability (53).

Intended populations/conditions. Patients with knee
ligament injury and anteromedial, anterolateral, combined
anteromedial/anterolateral, posterolateral rotatory, or
straight posterior instability (53).

Version. First published in 1982 (53). The revised ver-
sion (1985) added an item regarding knee locking, re-
moved items regarding pain on giving way, swelling with
giving way, and the objective measure of thigh atrophy,
and also removed the reference to walking, running, and
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jumping above the sections regarding instability, pain, and
swelling (54).

Content. The original scale included 8 items: 1) limp;
2) support; 3) stair climbing; 4) squatting; 5) walking,
running, and jumping; and 6) thigh atrophy (53). The
revised scale also includes 8 items: 1) limp, 2) support, 3)
locking, 4) instability, 5) pain, 6) swelling, 7) stair climb-
ing, and 8) squatting (54).

Number of items. 8 items.
Response options/scale. Individual items are scored dif-

ferently, using individual scoring scales. The revised scale
modified the original scoring slightly: 1) limp (0, 3, 5),
2) support (0, 2, 5), 3) locking (0, 2, 6, 10, 15), 4) instability
(0, 5, 10, 15, 20, 25), 5) pain (0, 5, 10, 15, 20, 25), 6) swell-
ing (0, 2, 6, 10), 7) stair climbing (0, 2, 6, 10), and 8) squat-
ting (0, 2, 4, 5) (54).

Recall period for items. Not specified.
Endorsements. None.
Examples of use. Conditions: knee ligament injury

(anterior cruciate ligament [ACL], posterior cruciate liga-
ment [PCL], medial collateral ligament [MCL], lateral
collateral ligament [LCL]), meniscal tears, knee cartilage
lesions, osteochondritis dissecans, traumatic knee disloca-
tion, patellar instability, patellofemoral pain, and knee
osteoarthritis. Interventions: knee arthroscopy, ligament
reconstruction (ACL, PCL, MCL, LCL), meniscal repair,
meniscectomy, microfracture, osteochondral autografts,
high tibial osteotomy, patellar realignment and stabiliza-
tion surgery, lateral release, intraarticular hyaluronic acid
injection, and therapeutic exercise.

Practical Application

How to obtain. The revised version is freely available in
the publication (54). Multiple web sites publish versions
of the scale, although they tend to differ slightly.

Method of administration. Original and revised scales
were intended for in-person clinician administration
(administered by the orthopedic surgeon with the pa-
tient’s collaboration) (53,54), although subsequent studies
have documented using the scale as a patient-completed
questionnaire (55). While significantly lower scores have
been found for questionnaires versus interview adminis-
tration, suggesting interview bias (56), 1 study reported a
high level of agreement between patients and physio-
therapists using a modified version of the Lysholm scale
(item for swelling removed) in patients with knee chondral
damage (57).

Scoring. Each possible response to each of the 8 items
has been assigned an arbitrary score on an increasing scale.
The total score is the sum of each response to the 8 items,
of a possible score of 100. Computer scoring is not neces-
sary.

Missing values. No instructions provided.
Score interpretation. Possible score range: 0–100,

where 100 $ no symptoms or disability. Scores are cate-
gorized as excellent (95–100), good (84–94), fair (65–83),
and poor (!64) (54).

Normative values. Normative data are available with
and without stratification by sex (58,59).

Respondent burden. Time to complete has not been
reported, but is expected to vary depending on the admin-
istration method (i.e., patient completed versus clinician
administered). The Lysholm scale generally uses simple
language in its questioning. However, it does use some
specific medical terms such as locking, catching, and
weight bearing. Administration of this scale as it was in-
tended (i.e., clinician administered) would ensure ade-
quate explanation of such terms, although this may vary
between clinicians. As the items relate to everyday tasks,
it is not considered that they would have an emotional
impact on the individual.

Administrative burden. Less than 5 minutes to score.
Training is not necessary, as the scale provides the corre-
sponding score next to each possible response for each
item.

Translations/adaptations. Published in English. Al-
though it has been used in international studies, no cross-
cultural adaptations have been published.

Psychometric Information

Method of development. Items pertaining to limp, sup-
port, stairs, squatting, and thigh atrophy were selected,
and items for pain and swelling were adapted from the
modified Larson scoring scale (60). The authors added the
item for instability, as they deemed this to be an important
component of the disability associated with ACL injury
(53). The revised scale does not report how the item for
locking was selected (54). Four groups of patients were
used to compare the original scale to the modified Larson
scoring scale: 1) knee ligament injury and anteromedial,
anterolateral, and combined anteromedial/anterolateral
instability; 2) knee ligament injury and posterolateral ro-
tatory or straight posterior instability; 3) meniscus tears;
and 4) chondromalacia patellae (53). Item-response theory
was not used in the development of the Lysholm scale.

Acceptability. Rates of missing data have not been re-
ported. There are consistent reports of no floor or ceiling
effects (i.e., !15% of patients score the lowest or highest
score, respectively) (47,55,61–64).

Reliability. The Lysholm scale appears to have inade-
quate internal consistency in patients with a variety of
knee conditions (Table 1). Test–retest reliability is ade-
quate for use in groups with knee injuries, but is less than
adequate for groups with mixed knee pathologies. Reliabil-
ity may be inadequate for use in individuals. The minimal
detectable change has been reported as between 8.9 and
10.1 for knee injuries, while the standard error of the
measure is reported to range from 3.2 to 3.6 for knee
injuries and from 9.7 to 12.5 for mixed knee pathologies.

Validity. Face and content validity. The Lysholm scale
has been reported as having face validity, as evaluated by
5 orthopedic surgeons with sports medicine experience
(47). Because the items in the Lysholm scale are surgeon
derived, content validity from the patient’s perspective
cannot be assumed.

Construct validity. Multiple studies have reported con-
vergent construct validity for the Lysholm score, finding
significant correlations with the Hospital for Special Sur-
gery modified knee ligament rating system, Cincinnati
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Knee Ligament Score, International Knee Documentation
Committee Subjective Knee Evaluation Form, Fulkerson
and Kujala scores, and Western Ontario and McMaster
Universities Osteoarthritis Index (63–65). Two studies
have reported evidence of convergent and divergent con-
struct validity, finding the Lysholm score to correlate more
highly with the Short Form 12 and Short Form 36 physical
components than mental components (47,55). The Lysh-
olm score was shown to satisfy the Rasch model after
removal of the item for swelling in patients awaiting sur-
gery for knee chondral damage (57).

Ability to detect change. Large effect sizes have been
reported following ACL reconstruction (6–9 months post-
operative), meniscal repair (1 year postoperative), and
microfracture (1–6 years postoperative) (Table 2). Large
effect sizes are also reported following 1 month of physical
therapy in a group of patients with mixed knee patholo-
gies. The minimum clinically important difference (MCID)
and patient-acceptable symptom state (PASS) have not
been calculated in any patient population.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The Lysholm scale is a freely available mea-
sure that is able to detect change following nonsurgical
and surgical intervention. It is considered to have face
validity by orthopedic surgeons.

Caveats and cautions. Content validity cannot be as-
sumed, as the items included in the Lysholm scale were
surgeon derived. The Lysholm scale was developed as a
clinician-administered tool, which increases the potential
for interviewer bias if the patient-reported outcome is ap-
plied as intended. Despite this, there are inconsistencies
between methods of administration of the Lysholm scale
in published studies. The MCID and PASS are lacking in
psychometric analysis.

Clinical usability. Minimal administrative and respon-
dent burden makes the Lysholm scale attractive for clini-
cal use. The lack of floor and ceiling effects across different
knee conditions suggests that the Lysholm scale is useful
for tracking improvement with intervention as well as
deterioration over time in patients with various knee pa-
thologies. However, clinicians should consider the impact
of inadequate reliability in evaluation of individuals.

Research usability. The Lysholm scale is reliable for
use in research on ligament and meniscal injuries, chon-
dral injuries, and patellar dislocation. It is important that
researchers consistently utilize the same scale version
(54). Researchers should be aware that the psychometric
properties may change between different administration
methods, ensure consistent administration within and be-
tween studies, and be aware that clinician and patient
ratings may differ substantially. Lack of known MCID is a
weakness.

OXFORD KNEE SCORE (OKS)

Description

Purpose. Brief questionnaire for patients undergoing
total knee replacement (TKR) that reflected the patient’s

assessment of their knee-related health status and benefits
of treatment (66).

Intended populations/conditions. Patients undergoing
TKR.

Version. A new version was proposed on the basis that
some surgeons believed that the scoring of the original
version was nonintuitive (i.e., lower scores represented
better outcome, higher scores represented worse outcome),
where the original 12 items are used but the scoring is
different (67).

Content. Single index pertaining to knee pain and func-
tion (pain severity, mobility, limping, stairs, standing after
sitting, kneeling, giving way, sleep, personal hygiene,
housework, shopping, and transport).

Number of items. 12 items.
Response options/scale. Each item is followed by 5 re-

sponses (scores ranging from 1–5), where 1 $ best and 5 $
worst outcomes. The modified version also has 5 re-
sponses to each item, but the scoring is from 0–4, where
0 $ worst and 4 $ best outcome.

Recall period for items. Previous 4 weeks.
Endorsements. None.
Examples of use. Conditions: cartilage defects, tibio-

femoral osteoarthritis (OA), patellofemoral OA, and rheu-
matoid arthritis. Interventions: autologous chondrocyte
implantation, high tibial osteotomy, unicompartmental
knee replacement, and TKR.

Practical Application

How to obtain. The original version can be found in its
original publication (66). The modified version is freely
available online (www.orthopaedicscore.com/scorepages/
oxford_knee_score.html) (67).

Method of administration. Patient-completed question-
naire.

Scoring. Originally, each response to each item was
assigned a score from 1–5 (where 1 $ no problem and 5 $
significant disability). The modified version assigns a
score from 0–4 (where 4 $ no problem and 0 $ significant
disability). The total score is calculated as the sum of
scores from responses to all 12 items.

Missing values. No instructions provided.
Score interpretation. In the original version, the total

score ranges from 12–60 (66), while in the modified ver-
sion the total score ranges from 0–48 (67). Higher scores
in the original version reflect poor outcome and lower
scores reflect better outcomes. In the modified version, this
is reversed.

Normative values. Not available.
Respondent burden. Reported to involve minimal re-

spondent burden (66). It takes approximately 5–10 min-
utes to complete the questionnaire. No training or assis-
tance is required since the questions are self-explanatory.

Administrative burden. Scoring is simple and quick
(66). Calculation of the total score takes 1–5 minutes. No
training is necessary.

Translations/adaptations. Translated and validated in
many languages, including Chinese (68), German (69),
Japanese (70), Swedish (71), and Thai (72).
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Psychometric Information

Method of development. Item generation and reduction
was conducted by interviewing patients considering TKR
(66).

Acceptability. When tested in patients undergoing
TKR, no missing data were reported preoperatively, while
postoperative rates of missing data remained low (5%)
(66). A more recent study reported no missing data before
and 6 months after TKR (46). This study also reported no
floor or ceiling effects prior to TKR. Six months postoper-
atively, although there were no floor effects, there were
ceiling effects reported (27% of patients scored the top
score).

Reliability. The OKS has adequate internal consistency
across multiple languages (66,68–72) (Table 1). The orig-
inal study reported adequate test–retest reliability for use
in groups and individuals (66).

Validity. Face and content validity. Extensive input
from patients in the development of the OKS ensures
content validity.

Construct validity. The OKS shows good correlation
with knee-specific and general health questionnaires, such
as the Western Ontario and McMaster Universities Osteo-
arthritis Index, American Knee Society Score, Knee Out-
come Survey Activities of Daily Living Scale, and pain and
physical function components of the Short Form 36 and
Health Assessment Questionnaire (66). Convergent and
divergent construct validity is demonstrated by higher cor-
relations with the Short Form 12 physical than mental
component (46). The OKS has been shown to fit Rasch
models following rescoring of some items (73), and re-
moval of items for limp and kneeling (74).

Ability to detect change. The OKS demonstrates good
sensitivity and responsiveness to change (Table 2). Large
effect sizes have been reported 6–12 months after TKR
(66,75). The OKS has also been found to be a good pre-
dictor of revision TKR within 6 months (76). The mini-
mum clinically important difference (MCID) and patient-
acceptable symptom state have not been reported.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The OKS is a self-administered question-
naire developed to measure outcome following TKR. Due
to simplicity and ease of administering, it has been used
widely, especially in the UK, and is available in languages
other than English. For the same reasons, it can be used as
a cost-effective screening tool in short-term (!2 years)
followup of TKR compared to physician administered in-
struments, such as the American Knee Society Score, as
reported by 1 study (77).

Caveats and cautions. Although simple, some items are
“double barreled” and may be confusing to patients (e.g.,
trouble getting in and out of a car or using public trans-
portation). Some response options potentially overlap
with others, which may also cause confusion. The use of
an aggregate score combining pain and function may mask
changes in 1 domain, particularly given that only 1 of the
12 items relates solely to pain.

Clinical usability. Psychometric testing suggests that
the OKS is sufficiently reliable for use in individuals with
knee OA. The ease of administration and scoring makes it
a useful tool for clinical use. However, clinicians should
be aware that some patients may require explanation of
individual items, which could introduce interviewer bias.

Research usability. The OKS is a knee OA–specific
measure that is reliable, valid, and responsive to change
following TKR. Researchers should be aware of the differ-
ent scoring methods when interpreting findings of previ-
ous research. The lack of MCID is a weakness.

WESTERN ONTARIO AND MCMASTER
UNIVERSITIES OSTEOARTHRITIS INDEX
(WOMAC)

Description

Purpose. To assess the course of disease or response to
treatment in patients with knee or hip osteoarthritis (OA)
(78,79).

Intended populations/conditions. Patients with knee
and hip OA (78,79).

Version. Initially developed in 1982, the WOMAC has
undergone multiple revisions (most recent version 3.1). It
is available in 5-point Likert, 100-mm visual analog scale
(VAS), and 11-box numerical rating scales (80,81). Re-
duced versions of the WOMAC have been validated but are
not endorsed on the WOMAC web site (82–84).

Content. Three subscales: 1) pain severity during vari-
ous positions or movements, 2) severity of joint stiffness,
and 3) difficulty performing daily functional activities.

Number of items. 24 items.
Response options/scale. In the Likert version, each

item offers 5 responses: “none” scored as 0, “mild” as 1,
“moderate” as 2, “severe” as 3, and “extreme” as 4. Alter-
natively, the VAS and numerical rating scale versions
permit responses to be selected on a 100-mm or 11-box
horizontal scale, respectively, with the left end marked as
“none” and the right end marked as “extreme” (78,79).

Recall period for items. 48 hours.
Endorsements. Osteoarthritis Research Society Interna-

tional.
Examples of use. Conditions: knee OA, chondral de-

fects, and anterior cruciate ligament (ACL) deficiency. In-
terventions: physical therapy, massage, self-management,
group education, weight loss, exercise, hydrotherapy, Tai
Chi, yoga, diet, knee braces, foot orthoses, electrotherapy
(e.g., transcutaneous electrical nerve stimulation, laser,
pulsed electrical stimulation), acupuncture, pharmaco-
therapy (drugs, supplements), corticosteroid injection, in-
traarticular hyaluronic acid injection, arthroscopy, autol-
ogous chondrocyte implantation, ACL reconstruction, and
total knee replacement (TKR).

Practical Application

How to obtain. Available from Professor Nicholas Bel-
lamy (Australia, e-mail: n.bellamy@uq.edu.au). To obtain
licensing and fee information and permission to use the
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WOMAC for clinical or research purposes a request needs
to be submitted to http://www.womac.org.

Method of administration. Self-administered or inter-
view-administered questionnaire. It has been validated for
use in person, over the telephone, or electronically via a
computer or mobile phone (79,85–88).

Scoring. The total score for each subscale is the sum of
scores for each response to each item, and can be calcu-
lated manually or using a computer. The range for possible
subscale scores in the Likert format are: pain (0–20; 5
items each scored 0–4), stiffness (2 items, 0–8), and phys-
ical function (17 items, 0–68). In the VAS format, the
ranges for the 3 subscale scores are: pain, 0–500; stiffness,
0–200; and physical function, 0–1,700 (78,79).

Missing values. If 2 or more pain items, both stiffness
items, and 4 or more physical function items are missing,
the response should be regarded as invalid and the defi-
cient subscale(s) should not be used in analysis (78).

Score interpretation. Higher scores indicate worse
pain, stiffness, or physical function.

Normative values. Australian population-based norma-
tive data have been reported, stratified by age and sex (89).

Respondent burden. 5–10 minutes to complete.
Administrative burden. Approximately 5 minutes to

score. Training is not necessary.
Translations/adaptations. WOMAC version 3.1 is avail-

able in "80 languages (80), and has validated language
translations for Arabic (90), Chinese (91), Finnish (92),
German (93), Hebrew (94), Italian (95), Japanese (96), Ko-
rean (97), Moroccan (98), Singapore (99), Spanish (100),
Swedish (101,102), Thai (103), and Turkish (104,105).

Psychometric Information

Method of development. Items were generated by sur-
vey of patients with knee or hip OA, review of existing
questionnaires (e.g., Health Assessment Questionnaire,
Arthritis Impact Measurement Scales), and input from
rheumatologists and epidemiologists with experience in
clinical assessment of rheumatic diseases. Patients were
also utilized in item reduction (78).

Acceptability. The original study and subsequent stud-
ies have reported low rates of missing data (46,78). Reports
of floor and ceiling effects have differed between studies
(46,91,103,105,106). The stiffness subscale has been re-
ported as having floor and ceiling effects prior to interven-
tion (46,91,105). Ceiling effects have been reported by
various studies for all subscales 6 months and 2 years after
TKR (46,106).

Reliability. The stiffness and function subscales have
consistently demonstrated adequate internal consistency
in knee OA (Table 1). Studies have generally reported
adequate internal consistency for the pain subscale, al-
though there have been reports slightly lower than ade-
quate. There have been mixed findings regarding adequacy
of test–retest reliability in knee OA for all subscales. Test–
retest reliability for the stiffness subscale may not be ade-
quate for use in individuals with knee OA. One study that
investigated test–retest reliability in patients with chon-
dral defects found that all subscales had adequate reliabil-
ity for use in groups, but only the function subscale was

adequate for individual use. The minimal detectable
change and standard error of the measure vary according
to condition and subscale.

Validity. Face and content validity. Since the WOMAC
was developed with extensive input from patients with
OA, as well as input from academic rheumatologists and
epidemiologists experienced in clinical assessment of
rheumatologic diseases, the WOMAC can be considered to
have face and content validity.

Construct validity. Multiple studies have shown that the
WOMAC subscales demonstrate good construct validity.
Moderate to strong correlations with measures of similar
constructs (e.g., Short Form 36 [SF-36] physical subscales,
pain/handicap VAS) suggest convergent construct validity
(91,94,95,98,104,105,107,108), while lower correlations
with measures such as the SF-36 mental subscales indicate
divergent construct validity (91,95,104,105,109). Although
Rasch analyses have largely utilized mixed knee and hip
OA cohorts, it has been reported that there is no differen-
tial item functioning based on affected joint (110). While
1 study found the pain subscale to demonstrate good item
separation and unidimensionality in patients with knee or
hip OA (111), a subsequent study found that a reduced
pain subscale (night pain and pain on standing removed)
fit the Rasch model and provided more stable results over
time and between patients with knee or hip OA and those
who have undergone joint replacement (110). The function
subscale demonstrates more variability. Although found to
have good item separation and unidimensionality in knee/
hip OA, function items for performing light chores, getting
in/out of a car, and rising from bed were found to be
redundant (111). Similarly, Davis et al (110) suggested a
14-item function subscale, with items for heavy domestic
duties, getting in/out of the bath, and getting on/off the
toilet removed.

Ability to detect change. The WOMAC appears to be
responsive to change following surgical and nonsurgical
interventions for knee OA and chondral defects (Table 2).
In patients with knee OA, large effect sizes are consistently
reported on all 3 subscales up to 2 years post-TKR. Fol-
lowing exercise intervention, the stiffness subscale shows
small effect sizes at 2 weeks compared to moderate to large
effect sizes for the pain and function subscales; however,
these also are small at 6 months. Acupuncture has shown
small to moderate effect sizes in the short term (3 weeks),
but large effect sizes after 8 weeks. Drug intervention tends
to show different patterns across 12 weeks for the 3 sub-
scales. Effect sizes for pain tend to be large initially
(1 week), and become more variable at 6 weeks (moderate
to large) and 3 months (small to large). In comparison, the
stiffness subscale tends to show small to moderate effect
sizes over the initial 4 weeks, becoming moderate to large
by 3 months. Similarly, effect sizes for function also grad-
ually increase, starting at moderate at 2 weeks, and becom-
ing moderate to large at 6 and 12 weeks. Following surgery
for chondral defects, large effect sizes are seen for pain and
function 6 and 12 months postoperatively, while moderate
effect sizes are seen on the stiffness subscale. The mini-
mum clinically important difference has been calculated
for TKR (up to 2 years postoperatively; range for pain

Knee Measures S221



22.9–36, range for symptoms 14.4–21.4, range for function
19–33) and nonsteroidal antiinflammatory use (4 weeks;
function 9.1). The patient-acceptable symptom state has
been determined to be 31.0 (95% confidence interval
29.4–32.9) for the function subscale in people with knee
OA (112).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The WOMAC is one of the most commonly
used patient-reported outcomes for knee OA. It is simple
and quick to administer and score using guidelines pro-
vided. The utilization of patients in development ensures
content validity. In addition, the WOMAC has undergone
validated translations into multiple languages. The use of
individual scores for each subscale, rather than an aggre-
gate score, enhances interpretation.

Caveats and cautions. The need to obtain permission
and pay licensing fees prior to use may encourage re-
searchers and clinicians to seek alternatives. The inclusion
of tasks in the function subscale that may not be performed
regularly by all patients (e.g., stair climbing, taking a bath)
may result in missing data. Content validity is not ensured
for more physically active patients since the function scale
does not include more difficult functional tasks. Rasch
analysis suggests that the function subscale contains re-
dundant items.

Clinical usability. The variability in administration
methods makes the WOMAC a good choice for clinical
use, particularly when dealing with patients with commu-
nication difficulties. Minimal floor effects means that the
pain and function subscales are able to monitor deteriora-
tion in condition over time, while ceiling effects have only
been reported following TKR. However, clinicians should
consider that the stiffness subscale may not be sufficiently
reliable for use in individuals.

Research usability. Psychometric testing indicates that
the WOMAC is sufficiently reliable and valid for use in
research. The variety of validated language translations
and methods of administration is a major strength for
WOMAC use in research. A body of research supports the
responsiveness to change of the WOMAC following sur-
gical and nonsurgical interventions. Extensive use of the
WOMAC in previous research facilitates comparison of
new findings.

ACTIVITY RATING SCALE (ARS)

Descriptive

Purpose. Developed as a short, simple, knee-specific
questionnaire to evaluate the activity level of patients with
various knee disorders who participate in different sports.
Intended to provide data on an athlete’s highest activity
level within the past year (i.e., at a time when they were
most active) (113).

Intended populations/conditions. Various knee condi-
tions, including ligament, meniscus, and chondral injury;
patellofemoral pain; osteochondritis dissecans; trabecular
fracture; and iliotibial band syndrome (113).

Version. No modifications to the original version.
Content. Single index pertaining to frequency of ath-

letic activities: 1) running, 2) cutting, 3) decelerating, and
4) pivoting.

Number of items. 4 items.
Response options/scale. Each item is followed by 5 re-

sponses for the frequency of each functional component
within the past year.

Recall period for items. 1 year.
Endorsements. None.
Examples of use. Conditions: anterior cruciate ligament

(ACL) injury, cartilage injury, and knee osteoarthritis. In-
terventions: ACL reconstruction, autologous chondrocyte
implantation, microfracture, high tibial osteotomy, and
total knee replacement.

Practical Application

How to obtain. The ARS can be found as an appendix in
the original publication (113).

Method of administration. Patient-completed question-
naire. It has not been validated for interview administra-
tion (telephone, in person).

Scoring. Each item is scored from 0–4, where 0 $ “less
than 1 time a month,” 1 $ “one time in a month,” 2 $ “one
time in a week,” 3 $ “two to three times in a week,” and
4 $ “four or more times in a week.” The total score is the
sum of scores from responses to each of the 4 items (113).

Missing values. No specific instructions for handling
missing values.

Score interpretation. The total possible score range is
0–16, where 16 $ more frequent participation.

Normative values. Not available.
Respondent burden. Approximately 1 minute to com-

plete. Respondent burden was intentionally minimized
through the inclusion of only 4 items (113).

Administrative burden. Less than 5 minutes to score.
No training is required.

Translations/adaptations. None.

Psychometric Information

Method of development. Items were selected by litera-
ture review, expert opinion (orthopedic surgeons who spe-
cialized in sports medicine, physical therapists, and ath-
letic trainers), and surveying patients with knee disorders.
Item reduction involved 50 patients with a variety of knee
disorders who were physically active who rated the
importance and difficulty associated with each func-
tional task on the preliminary list. The top 4, as agreed
by the panel of clinicians, were retained in the final ver-
sion (113).

Acceptability. Information on missing data and floor/
ceiling effects is not available.

Reliability. One study has evaluated the test–retest re-
liability of the ARS, finding adequate reliability for use in
groups and individuals (113) (Table 1). The internal con-
sistency has not been reported.

Validity. Face and content validity. The use of patients
with knee disorders in both item selection and reduction
ensures content validity. Final item selection also in-
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volved the opinion of clinicians to ensure face validity
(113).

Construct validity. The ARS has been reported to have
moderate to strong correlation with other knee-related
scales that measure activity levels, such as the Tegner
Activity Score, Cincinnati Knee Ligament Score, and Dan-
iel Score, suggesting good convergent construct validity
(113).

Ability to detect change. The responsiveness, minimum
clinically important difference, and patient-acceptable
symptom state have not been reported (Table 2). Rasch
analysis was not performed.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The ARS is a short simple measure that rep-
resents minimal administrator or respondent burden. As it
assesses 4 common components of various sporting activ-
ities, rather than nominating specific sports, it is general-
izable across a wide range of elite and recreational ath-
letes. In addition, to the extent that activities such as
running, stopping, and changing direction are also needed
for nonsport activities, it could be applicable to other
situations (e.g., work tasks).

Caveats and cautions. Since its focus is limited to spe-
cific activities, this scale is most useful as an adjunct to
other scales that assess other domains of knee function
(114). Other activities such as swimming and jumping
cannot be evaluated by this scale. Furthermore, since the
ARS does not focus on current ability, but on baseline
activity frequency perhaps prior to injury, the validity of
the instrument depends on the subject’s accurate recollec-
tion of this frequency. The accuracy of such recollection
may be influenced by the time since injury and by the
current state of activity. Lack of evidence for responsive-
ness to change/sensitivity is also a limitation. The ARS
should be used as an adjunct to other knee instruments
assessing symptoms and difficulty (113).

Clinical usability. The ARS is a short activity-specific
questionnaire, making it good for clinical use. It would be
suitable for patients who participate in land-based sports
or activities that do not involve jumping as a primary
movement. Clinicians should consider that the 1-year re-
call period may be difficult for some patients.

Research usability. The lack of psychometric data for
the ARS limits its use in research. As the scale measures
the highest level of activity over the past year, without
taking into account time of injury, it may be more suited
for within-subject study designs, rather than comparing
ratings between subjects.

TEGNER ACTIVITY SCORE (TAS)

Description

Purpose. To provide a standardized method of grading
work and sporting activities (54). Developed to comple-
ment the Lysholm scale, based on observations that limi-
tations in function scores (Lysholm) may be masked by a
decrease in activity level (54).

Intended populations/conditions. Intended for use in
conjunction with the Lysholm Knee Scoring Scale, origi-
nally in patients with anterior cruciate ligament (ACL)
injury (54).

Version. Although in some circumstances it has been
modified slightly to accommodate different populations,
the standard TAS remains in its original format.

Content. Graduated list of activities of daily living, rec-
reation, and competitive sports. The patient selects the
level of participation that best describes their current level
of activity.

Number of items. One item is selected from a list of 11.
Response options/scale. A score of 10 is assigned based

on the level of activity that the patient selects. A score of 0
represents “sick leave or disability pension because of
knee problems,” whereas a score of 10 corresponds to
participation in national and international elite competi-
tive sports (54). Activity levels 6–10 can only be achieved
if the person participates in recreational or competitive
sport.

Recall period for items. Current ability.
Endorsements. None.
Examples of use. Conditions: knee ligament injury

(ACL, posterior cruciate ligament [PCL], medial collateral
ligament [MCL], lateral collateral ligament [LCL]), menis-
cal tears, knee cartilage lesions, osteochondritis dissecans,
traumatic knee dislocation, patellar instability, patello-
femoral pain, and knee osteoarthritis (OA). Interventions:
knee arthroscopy, ligament reconstruction (ACL, PCL,
MCL, LCL), meniscal repair, meniscectomy, microfracture,
osteochondral autografts, high tibial osteotomy, patellar
realignment and stabilization surgery, lateral release, in-
traarticular hyaluronic acid injection, and therapeutic
exercise.

Practical Application

How to obtain. Freely available in the original publica-
tion (54).

Method of administration. Originally established as an
in-person, clinician-administered tool (115), but has been
used more recently as a patient-completed questionnaire
(55,116).

Scoring. A score of 10 is assigned based on the level of
activity that the patient selects as best representing their
current activity level. Computer scoring is not necessary.

Missing values. Not applicable (single score).
Score interpretation. Possible score range: 0–10. Higher

scores represent participation in higher-level activities.
Normative values. Normative data have been presented

by sex and age group (58).
Respondent burden. Reported to take mean % SD 3.3 %

0.6 minutes to complete in those who have undergone
total knee replacement (117). The scale classifies work,
recreational, and sport activities in a graded activity scale,
using common terminology. As such, patients should not
have difficulty selecting which level corresponds to their
current activity. Degree of difficulty (measured on a visual
analog scale) has been reported to increase with age (r $
0.25, P $ 0.03) (117).
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Administrative burden. Scoring time is negligible, as
the score is based on a single selected item. Training is not
necessary.

Translations/adaptations. Available in English. Al-
though it has been used in international studies, no cross-
cultural adaptations have been published. Use in other
rheumatology populations has consisted of ankle and
shoulder disorders.

Psychometric Information

Method of development. Orthopedic surgeons selected
items they believed to be difficult for patients with ACL
injury. Forty-three patients with ACL-deficient knees then
completed a questionnaire in which they graded these
activities according to how difficult they were. This
formed the basis of item selection for the TAS.

Acceptability. Studies consistently report no floor or
ceiling effects in those with knee injury or OA (i.e.,
!15% scored lowest or highest score, respectively)
(55,61,64,117).

Reliability. The TAS has adequate test–retest reliabil-
ity for groups with knee injuries and knee OA, although
reliability is less than adequate for use in individuals
(Table 1). For knee injuries, the minimal detectable change
is 1, while the standard error of the measure ranges from
0.4–0.64.

Validity. Face and content validity. At face value, the
TAS covers a wide variety of activity levels that may be
applicable to patients with ACL and other knee injuries.
However, as initial activity selection was conducted by
orthopedic surgeons, with patient input afterward regard-
ing the difficulty of these selected activities, content va-
lidity cannot necessarily be assumed.

Construct validity. Evidence for convergent and diver-
gent construct validity is provided by studies that found
higher correlations with the physical component of the
Short Form 12 than the mental component (55,61,117).
The TAS has also shown significant correlations with the
International Knee Documentation Committee Subjective
Knee Evaluation Form, Knee Society Score function score,
Western Ontario and McMaster Universities Osteoarthritis
Index pain and function subscales, and Oxford Knee Score
(55,61,64,117).

Ability to detect change. Following meniscal surgery,
moderate effect sizes are seen 12 months postoperatively
in those with isolated meniscal lesions, and large effect
sizes are seen in those with combined lesions (Table 2). In
those who have undergone ACL reconstruction, effect
sizes are reported to be moderate at 6 months and large at 9
months, 1 year, and 2 years. The minimum clinically im-
portant difference (MCID) and patient-acceptable symp-
tom state have not been determined.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The TAS is a simple freely available measure
of activity level that spans work, sporting, and recreational
activities. It is one of the few patient-reported outcomes
that were developed to consider the influence of activity

level on other symptoms, such as pain alleviation when
aggravating activities are avoided.

Caveats and cautions. The TAS was originally intended
and developed for patients with ACL injury as an adjunct
to the Lysholm scale, not as a stand-alone measure. The
MCID is missing from psychometric analysis. Studies sug-
gest that TAS data need to be adjusted for age and sex
(118).

Clinical usability. Clinicians should note that its reli-
ability may be inadequate for use in individuals.

Research usability. Although valid and reliable for use
in groups, use of the TAS in research may need to be
applied with caution. Given its intent to measure change
within patients, the TAS may be more appropriate for
within-subject repeated measures studies rather than be-
tween-group comparisons.
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Measures of Juvenile Fibromyalgia
Functional Disability Inventory (FDI), Modified Fibromyalgia Impact Questionnaire–Child
Version (MFIQ-C), and Pediatric Quality of Life Inventory (PedsQL) 3.0 Rheumatology
Module Pain and Hurt Scale

STACY R. FLOWERS1 AND SUSMITA KASHIKAR-ZUCK2

INTRODUCTION

Juvenile fibromyalgia (FM) is a chronic noninflammatory
musculoskeletal pain condition typically diagnosed in ad-
olescence. Juvenile FM is characterized by diffuse wide-
spread pain, multiple painful tender points, sleep diffi-
culty, fatigue, and other associated symptoms (1). Juvenile
FM is also associated with considerable difficulty in phys-
ical, social, and emotional functioning (2–9). At present,
there are no specific medical tests or disease markers to
diagnose this condition, and assessment of symptoms and
their impact is primarily by patient report. As noted by the
Outcome Measures in Rheumatology Clinical Trials Fibro-
myalgia Syndrome Workgroup (10), a multidimensional
assessment of FM syndrome is essential. Such an assess-
ment should include measures of pain, fatigue, sleep, over-
all functioning, and quality of life. In patients with juve-
nile FM, research studies have traditionally utilized more
generic pediatric measures that are applicable for many
pain conditions. Only one measure has been specifically
modified for use in juvenile FM: the Modified Fibromyal-
gia Impact Questionnaire–child version. In the following
sections, we discuss 3 measures that can be used for as-
sessment in juvenile FM, i.e., the Functional Disability
Inventory (FDI), the Modified Fibromyalgia Impact Ques-
tionnaire–child version, and the Pediatric Quality of Life
3.0 Rheumatology Module Pain and Hurt scale. Measures
used to assess pain characteristics, fatigue, and sleep used
in pediatric pain disorders, including juvenile FM, are
discussed in detail in the Measures of Pathology and
Symptoms section in this issue.

FUNCTIONAL DISABILITY INVENTORY (FDI)

Description

Purpose. To measure functional disability (impairment
in physical and psychosocial functioning due to physical
health status) in children and adolescents with chronic
pain. The FDI was initially developed to assess functional
disability in children and adolescents (ages 8–18 years)
with chronic abdominal pain (11,12), but has subsequently
been used with a wide variety of pediatric pain conditions,
including juvenile fibromyalgia (FM). The original self-
report scale was developed in 1991 and it has no updates
or revisions. A parent-report version of the FDI is also
available.

Content. The FDI assesses difficulty completing daily
activities in home, school, recreational, and social do-
mains such as “completing chores,” “being at school all
day,” “walking the length of a football field,” and “doing
something with a friend.” Items are rated in terms of dif-
ficulty the child or adolescent has completing each activ-
ity.

Number of items. There are a total of 15 items on the
measure with no subscales.

Response options/scale. The child or adolescent rates
the amount of difficulty they have completing each activ-
ity on a 5-point Likert scale (where 0 ! no trouble, 1 ! a
little trouble, 2 ! some trouble, 3 ! a lot of trouble, or 4 !
impossible).

Recall period for items. Respondents are asked to re-
port how much difficulty they had with completing a
variety of activities “in the last few days.”

Endorsements. The Pediatric Initiative on Methods,
Measurement, and Pain Assessment in Clinical Trials
(PedIMMPACT) guidelines (13) recommend the FDI for
the assessment of physical functioning outcomes in clini-
cal trials of pediatric chronic pain.

Examples of use. The FDI has been widely used in clin-
ical research, including studies assessing the relationship
between functional disability and psychosocial functioning,
as well as clinical trials with a variety of chronic pediatric
pain conditions, including juvenile FM (2,6,7,14).
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Practical Application

How to obtain. Dr. Lynn Walker, Professor of Pediatrics
and Director of the Division of Adolescent Medicine and
Behavioral Science in the Monroe Carell Jr. Children’s
Hospital at Vanderbilt, 719 Thompson Lane, Suite 36300,
Nashville, TN 37204. Copies and permissions can be ob-
tained directly from Dr. Walker and there is no charge for
the FDI.

Method of administration. The FDI is a child/adoles-
cent self-report instrument. It can also be administered in
an interview format, if needed, for younger children. The
scale can be completed in person, by mail, or by phone.
The instrument was designed so that followup assess-
ments to monitor patient progress can be conducted by
phone interview (12).

Scoring. Item scores range from 0–4. The total FDI
score is a sum of all of the items and can be easily hand
scored. Computer scoring is not necessary.

Score interpretation. Scores range from 0–60, with
higher scores indicating greater functional disability. Re-
cently, clinical reference points were developed to iden-
tify 3 categories of disability in pediatric chronic pain, i.e.,
no/minimal disability (0–12), moderate disability (13–29),
and severe disability (!30), and these can be used for
children and adolescents with a variety of pain conditions,
including widespread chronic pain (3).

Respondent burden. Completion of the measure gener-
ally takes "10 minutes, although the measure may take
longer for younger children with reading difficulties who
require interview format administration. It has a Flesch
reading ease of 89.7 and a Flesch-Kincaid grade level of
3.2.

Administrative burden. Time to administer is #5–10
minutes and time to score is "5 minutes. No special train-
ing is necessary to administer or score the measure.

Translations/adaptations. The FDI has been translated
to the following languages for use: Spanish, French, Ger-
man, Swedish, Dutch, Arabic, Bulgarian, Polish, Afri-
kaans, Estonian, Croatian, Slovenian, Macedonian, Roma-
nian, Hungarian, Greek, Russian, Hebrew, Finnish, and
East Indian languages, including Hindi, Tamil, Gujerati,
Kannada, Malayalam, Marathi, and Telugu (Walker L: un-
published observations). To date, no revalidation studies
addressing cultural differences have been conducted.

Psychometric Information

Method of development. Items were generated by re-
viewing and adapting items from existing adult measures
of physical and psychosocial functioning, i.e., the Sick-
ness Impact Profile (15) and the Duke–UNC Health Profile
(16). Once the items were selected, pilot testing was con-
ducted with children and their parents in a pediatric out-
patient clinic and several items were removed and other
items reworded (12) to arrive at the content of the final
scale.

Acceptability. The FDI was developed for children as
young as 8 years old. The language difficulty of the mea-
sure is adapted to the typical reading level of children and
adolescents. Missing data are not common, as items are

easily understood. There are no known floor or ceiling
effects, as very few individuals actually score either 0 or
60. Clinic-based studies have shown that children and
adolescents with chronic pain generally obtain scores in
the moderate range of disability (total scores 13–29) (3),
whereas community-based studies show that healthy
school-age children report overall FDI scores in the range
of 3–8 (17,18).

Reliability. Evidence for internal consistency. Cron-
bach’s alpha reliability coefficients for the FDI are high
(" ! 0.85–0.92) (11,12). The mean interitem correlation is
0.38 (12), which is consistent with the broad domain of
functioning covered by the items.

Evidence for stability. Test–retest correlations are high
at 2-week (r ! 0.80, P " 0.001), 6-week (r ! 0.70, P "
0.001), and 6-month followup (r ! 0.63, P " 0.001) (12).

Validity. Evidence of content validity. Concurrent va-
lidity was examined by calculating correlations on the FDI
with school absences, which is a common proxy for child
disability (15). There was a significant correlation between
reported FDI scores and the number of school absences
(r ! 0.52, P " 0.001) in the 3 months prior to the clinic
appointment. Discriminant validity was evaluated by ex-
amining whether the FDI could discriminate between 3
diagnostic groups (abdominal pain with organic etiology,
recurrent abdominal pain, and healthy controls). The FDI
was able to discriminate among the 3 groups (F[2,97] !
26.40, P " 0.001). Post hoc analyses revealed significantly
higher FDI scores for adolescents with recurrent abdomi-
nal pain and organic abdominal pain in comparison to
healthy controls (12).

Evidence of construct validity. Construct validity has
been demonstrated by examining the association between
the FDI and other measures of child well-being. A study of
15 children with juvenile FM found that measures of de-
pression, anxiety, fatigue, and pain (Pearson’s r ! 0.42–
0.58, P " 0.05) all had positive significant correlations
with FDI scores (7). A more recent study had similar re-
sults with significant positive correlations with measures
of depression (r ! 0.45, P " 0.01) and pain (r ! 0.41, P "
0.01) (3).

Evidence of criterion validity. Predictive validity was
examined in an abdominal pain population by correlating
FDI scores and school absences due to illness during the 3
months following the clinic appointment (r ! 0.44, P "
0.001). The initial FDI scores were also highly correlated
with medication use (r ! 0.26, P " 0.05) and somatic
symptoms (r ! 0.45, P " 0.001) at 3-month followup (12).
There are no studies examining criterion validity specifi-
cally in juvenile FM.

Ability to detect change. Studies have reported FDI re-
sults as a sensitive indicator of clinical improvement in
juvenile FM. Two treatment studies examining the efficacy
of cognitive–behavioral therapy in juvenile FM found sig-
nificant decreases on the FDI posttreatment (2,14).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The FDI is a widely used measure to evaluate
functional impairment in adolescents diagnosed with
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chronic pain. The measure is recommended for use in
pediatric pain clinical trials by the PedIMMPACT guide-
lines (13). It has strong psychometric properties and has
been used as a primary outcome measure in several clini-
cal trials for pediatric chronic pain disorders, including
juvenile FM (2,14,19).

Caveats and cautions. Until recently, there were no
published clinical reference points for direct interpreta-
tion of scores based on clinical norms, which presented a
challenge for research and clinical use (20,21). However,
Kashikar-Zuck and colleagues (3) recently developed clin-
ical reference points for no/minimal, moderate, and severe
disability to allow for clinical interpretation of FDI scores.

Clinical usability. The FDI is a reliable and valid mea-
sure of functional impairment in children/adolescents di-
agnosed with juvenile FM in the clinic setting. It has been
found to be an efficient and user-friendly tool for routinely
tracking patient outcomes throughout the course of treat-
ment, and has been successfully integrated into busy out-
patient clinic settings (22). The FDI can be useful in the
development of concrete treatment goals for disability re-
duction in collaboration with patients and their parents.
The instrument poses minimal administrative/respondent
burden and has not been found to limit clinical use.

Research usability. The FDI has been successfully used
in clinical research in juvenile FM (2,6,7,14). The measure
is easy to administer, requires minimal administrative/
respondent burden, and is a sensitive indicator of treat-
ment efficacy in clinical trials.

MODIFIED FIBROMYALGIA IMPACT
QUESTIONNAIRE–CHILD VERSION
(MFIQ-C)

Description

Purpose. The MFIQ-C was developed as a brief measure
to assess the spectrum of juvenile fibromyalgia (FM) symp-
toms and the impact of juvenile FM on the physical and
emotional functioning of children/adolescents with juve-
nile FM. It has been used with patients ages 10–20 years
(5,8,9,23). The measure is based on the original FIQ (24)
and the MFIQ for adults (25), and was adapted for use in
children and adolescents by making minor wording
changes (i.e., substituting “work” with “school”) (8). At
this time, there is limited information about the MFIQ-C as
it has been used in a very small number of pediatric
studies. For a more thorough description of the original
adult FIQ measures, please see the fibromyalgia article in
the Measures of Pathology and Symptoms section in this
issue.

Content. The MFIQ-C measures physical functioning
(“Were you able to do your chores around the house?”),
how well the patient feels generally (“During the past
week, how many days did you feel good?”), and participa-
tion in daily activities (“How many days last week did you
miss usual daily activities because you were not feeling
well?”). The measure also assesses participation in school
activities, pain, fatigue, sleep quality, stiffness, anxiety,
and depression using visual analog scales (VAS) that mea-

sure the degree to which symptoms interfere with daily
activities.

Number of items. The MFIQ-C contains 19 items and 9
subscales. The subscales are: physical functioning (items
1–10), overall well-being (item 11), daily activities (item
12), school (items 13), pain (item 14), fatigue (item 15),
sleep quality (item 16), stiffness (item 17), anxiety (item
18), and depression (item 19).

Response options/scale. For the physical functioning
subscale (first 10 items), respondents are asked how often
they were able to complete a variety of daily activities on
a 4-point Likert scale with the response options of “al-
ways,” “most times,” “occasionally,” or “never.” The over-
all well-being and daily activities scales (2 items) ask
respondents to rate the number of days in the week they
felt good and how many days they missed daily activities,
respectively (response option range 0–7 days). For the
remaining 7 items, patients rate the difficulty they have
with each symptom on a 0–10-cm VAS ranging from none
to most severe.

Recall period for items. Respondents are asked to re-
port the impact of their symptoms over the past 1 week.

Endorsements. There are no endorsements for the use of
the MFIQ-C at present.

Examples of use. The MFIQ-C has been used to examine
how physical functioning in juvenile FM is affected by
coping strategies (8) and social context such as parental
pain history and family environment (9). A more recent
study found that adolescents with juvenile FM scored
significantly higher on the MFIQ-C than matched healthy
controls and that family factors and emotional functioning
were related to physical functioning as measured by the
MFIQ-C (26). A study conducted in an inpatient adoles-
cent psychiatric setting found that patients who had been
diagnosed with juvenile FM scored significantly higher on
the measure than those without juvenile FM (23).

Practical Application

How to obtain. The original FIQ and MFIQ were devel-
oped and validated by Robert Bennett, MD, who can be
contacted by e-mail at bennetrob1@comcast.net. The child
version (MFIQ-C) was modified from the adult measures
by Laura Schanberg, MD, Division of Pediatric Rheumatol-
ogy, Duke University School of Medicine, Durham, NC
27710; e-mail: schan001@mc.duke.edu. There is no copy-
right on the measure.

Method of administration. The MFIQ-C is a brief pa-
tient self-report questionnaire.

Scoring. Scoring can be done by individual scale or by
composite score; however, the composite score format is
recommended by the authors of the adult FIQ measure. As
in the FIQ, each scale on the MFIQ-C is transformed to a
0–10 scale score using a normalization procedure so that
all scores are expressed in similar units (see the fibromy-
algia article in the Pathology and Symptoms section in this
issue for detailed scoring procedures). A composite score
can be calculated by adding the scores on each of the 10
scales to arrive at a score between 0 and 100, where 0 ! no
impairment and 100 ! severe impairment. Computer scor-
ing for the MFIQ-C is not available. Directions for missing
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values for items 1–10 are to prorate the items by dividing
the score by the number of items endorsed.

Score interpretation. A higher score on the MFIQ-C in-
dicates greater impact of juvenile FM symptoms in each
domain assessed. Final scores for each scale range from
0–10 and total scores can range from 0–100. There are no
published norms available for the MFIQ-C. Two studies of
patients with juvenile FM recruited from pediatric outpa-
tient rheumatology settings reported similar mean $ SD
scores of 42.0 $ 22.0 (8) and 40.11 $ 14.07 (26). In con-
trast, healthy comparison controls reported a mean $ SD
score of 27.27 $ 14.10 (26).

Respondent burden. The MFIQ-C takes #5–10 minutes
to complete; however, the format and language may be
more difficult for younger children (ages "10 years) as the
measure was originally developed for adults. It has a
Flesch reading ease of 73.9 and a Flesch-Kincaid grade
level of 5.6.

Administrative burden. Administration typically takes
5–10 minutes and scoring takes #10–15 minutes. Some
training and familiarity with the measure is required due
to the somewhat complicated hand scoring.

Translations/adaptations. It is unknown whether the
MFIQ-C has been translated into languages other than
English or if other cultural adaptations have been made.

Psychometric Information

Method of development. Items for the MFIQ-C were
modified from the adult version of the FIQ and the MFIQ,
with the only modification being replacing items referring
to “work” with “school.” Children and adolescents were
not involved in the development of the measure.

Acceptability. Because the MFIQ-C was modified from
an adult measure, the readability of the MFIQ-C may be
more difficult for children and adolescents. It is unknown
whether missing data are common among children and
adolescents.

Reliability. There are no known publications on the
reliability of the MFIQ-C. Some studies have demonstrated
good internal consistency and test–retest reliability in the
adult version of the measure.

Validity. The MFIQ has been validated in adults and
has been used clinically in a modified form with children
and adolescents; however, no validation has been done
specifically in the child and adolescent population. In a
study by Schanberg et al (8), the MFIQ-C was found to be
a better measure of daily functioning for juvenile FM than
the physical function scale of the Arthritis Impact Mea-
surement Scales 2. Additionally, the MFIQ-C has been
shown to significantly distinguish juvenile FM patients
from healthy controls (26).

Ability to detect change. The MFIQ-C has not been used
in longitudinal studies or clinical trials; therefore, no in-
formation about sensitivity to change is available.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The MFIQ-C measures important juvenile
FM–specific elements that other more generic measures do

not incorporate. It appears to be a good measure of the
impact of FM, including the core domains of pain, sleep,
and fatigue. It is unknown whether the measure is appro-
priate for evaluating interventions or tracking patient prog-
ress over time.

Caveats and cautions. The primary weakness of the
MFIQ-C is that there is minimal information about its
psychometric properties for use in pediatric populations.
It has been used in a small number of research studies, but
not much is known about the clinical utility of the mea-
sure. Moreover, the hand-scoring algorithm for the mea-
sure is somewhat cumbersome and no computer scoring is
available.

Clinical usability. The MFIQ-C is a brief measure that
can be used to assess the impact of symptoms specific to
juvenile FM. It can be easily administered in a clinical
setting. However, the lack of information about clinical
norms or reference points for interpretation of scores lim-
its its clinical utility at this time.

Research usability. The original adult version of the
measure was found to have adequate psychometric prop-
erties, but there is very little research on the MFIQ-C.
There is currently limited information about whether the
measure is reliable, valid, or sensitive to change over time
in children and adolescents with juvenile FM.

PEDIATRIC QUALITY OF LIFE INVENTORY
(PEDSQL) 3.0 RHEUMATOLOGY MODULE PAIN
AND HURT SCALE

Description

Purpose. The disease-specific Rheumatology Module of
the PedsQL was designed to assess health-related quality
of life among children and adolescents with rheumatic
conditions such as juvenile idiopathic arthritis, systemic
lupus erythematosus, and juvenile fibromyalgia (FM), and
is discussed in detail elsewhere in the juvenile idiopathic
arthritis article in the Health Status and Quality of Life
section in this issue. The pain and hurt scale of the PedsQL
3.0 Rheumatology Module is relevant to assessing juvenile
FM symptoms of muscle and joint pain, stiffness, and
sleep difficulties. The current measure was developed in
2002 (27) and it has not undergone any revisions or up-
dates. There are different versions for children and ado-
lescents, and a parent-proxy version of the PedsQL 3.0
Rheumatology Module is also available.

Content. The pain and hurt subscale assesses pain, stiff-
ness, and disrupted sleep due to pain.

Number of items. The PedsQL 3.0 Rheumatology Mod-
ule pain and hurt scale is composed of 4 items. Items are
rated in terms of how much of a problem each symptom
has been for the child or adolescent in the past month.

Response options/scale. A 5-point Likert scale is used
to assess how often each of the items has been a problem
(where 0 ! never, 1 ! almost never, 2 ! sometimes, 3 !
often, or 4 ! almost always).

Recall period for items. The instructions ask how much
of a problem each item has been in the past month.

Endorsements. There are no endorsements for this mea-
sure at the present time.
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Examples of use. Other than published studies on the
development of the measure, there are no studies of clin-
ical or research use of the instrument.

Practical Application

How to obtain. James W. Varni, PhD, Professor of Ar-
chitecture and Medicine, Department of Landscape Archi-
tecture and Urban Planning, College of Architecture, Texas
A&M University, 3137 TAMU, College Station, TX 77843-
3137; e-mail: jvarni@archone.tamu.edu. Copies can be or-
dered by going to the following web site: http://www.
pedsql.org.

The cost of the PedsQL varies based on the type of
funding. For nonfunded academic research, the PedsQL
may be used with permission from the author at no charge.
For funded research, the rates vary depending on the spon-
sor (government, foundation, or industry-sponsored re-
search) that includes a royalty fee to Dr. James Varni and a
distribution fee to MAPI Research Trust. Users may pur-
chase an annual license or pay a license fee per study. A
full list of fees can be obtained online at http://pedsql.org/
PedsQL-CostStructure.doc.

Method of administration. The instrument is a self-re-
port measure for children (ages 8–12 years) and adoles-
cents (ages 13–18 years). The assessment is patient re-
ported, but younger children may need to have a clinician
administer it. Administration is typically completed in
person but may also be completed by phone (28).

Scoring. Items are reverse scored and transformed to a
0–100 scale (where 0 ! 100, 1 ! 75, 2 ! 50, 3 ! 25, and
4 ! 0) so that higher scores indicate better functioning (or
less problems in an area). Scale scores are computed by
summing the items and dividing by the number of items
answered to account for missing data. If %50% of items in
a scale are missing, that scale should not be computed. It is
acceptable to impute values based on mean scores when
there are missing data (27).

Score interpretation. Scores can range from 0–100, and
higher scores on the pain and hurt scale reflect fewer
problems with pain and other symptoms. Normative val-
ues are available for juvenile FM patients from 2 studies
that included the Rheumatology Module pain and hurt
scales, one comparing juvenile FM with other rheumatic
diseases and another comparing the pain and hurt scale for
juvenile FM patients to patients with cancer, patients with
rheumatic diseases, and healthy controls (27,29). In each
of the studies, the juvenile FM patients had significantly
greater problems than the comparison groups on the pain
and hurt scale.

Respondent burden. The measure takes "10 minutes
for children and adolescents to complete. It has a Flesch
reading ease of 84.6 and a Flesch-Kincaid grade level of
3.5.

Administrative burden. Time to administer the entire
Rheumatology Module is "10 minutes. Scoring takes #10
minutes and is simple with minimal training necessary.

Translations/adaptations. The PedsQL 3.0 Rheumatol-
ogy Module is available in English, Spanish, French, Ger-
man, Italian, Russian, and Slovenian. Cultural adaptations

have been made for English for the US and Spanish for the
US.

Psychometric Information

Method of development. The PedsQL 3.0 Rheumatology
Module was developed based on the authors’ research and
clinical experiences with patients with rheumatic dis-
eases. Development included a review of the literature,
item generation, cognitive interviews, and pretesting and
subsequent field testing of the measure in the target pop-
ulation (27). Patients were involved in the development of
the measure by patient and parent focus groups and indi-
vidual focus interviews.

Acceptability. Items were generated based on develop-
mental level and understanding of concepts. The language
difficulty of the measure is adapted to the typical reading
level of children and adolescents. In a study specifically
examining just the pain and hurt scale, the percentage of
missing data among children and adolescents with juve-
nile FM was "1% (29).

Reliability. Internal consistency. A study of 231 chil-
dren and adolescents with rheumatic diseases found high
internal consistency reliability for each of the scales on the
Rheumatology Module, with Cronbach’s " ranging from
0.87–0.90 for the pain and hurt scale (27). A more recent
study focused only on juvenile FM patients found some-
what lower internal consistency of the scale (Cronbach’s
" ! 0.68) (29).

Validity. Evidence of content validity. The inclusion of
medical experts, patients, and patient families as part of
the development of the PedsQL along with field testing of
the measure warrants sufficient evidence for content va-
lidity.

Evidence of construct validity. The known groups
method was used to determine construct validity of the
Rheumatology Module. Two studies showed significant
group differences between those diagnosed with juvenile
FM and those with other rheumatic diseases on the pain
and hurt scale, with juvenile FM patients reporting more
pain and hurt (27,29).

Ability to detect change. One study on a small sample
(n ! 34) of children with rheumatic diseases, including
juvenile FM, showed changes in mean scores on the pain
and hurt scale over time across 3 treatment sessions. Mean
scores for the initial session were 51.47 and steadily in-
creased to 86.11, indicating lower symptom severity, by
the third treatment session (27).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The PedsQL 3.0 Rheumatology Module is a
brief and easy to administer self-report questionnaire. The
pain and hurt scale consists of 4 items that are potentially
a good indicator of symptom severity in juvenile FM pa-
tients. Initial evidence suggests that the pain and hurt
scale has adequate psychometric properties and is sensi-
tive to change. The measure allows for comparison be-
tween children and adolescents diagnosed with juvenile
FM and other rheumatic diseases (i.e., juvenile idiopathic
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arthritis, systemic lupus erythematosus) as well as other
chronic illnesses (e.g., cancer) and healthy children and
adolescents.

Caveats and cautions. Other than the initial validation
study published by the authors (27,29), there is limited
information about the clinical or research utility of the
measure. The module has no established clinical cutoffs
and it has not been used as an outcome measure in clinical
trials.

Clinical usability. The measure is brief, easy to admin-
ister and score, and developmentally appropriate for re-
spondents. Unfortunately, its clinical utility has not been
tested.

Research usability. The psychometric properties of this
measure are strong and have been tested in multiple pop-
ulations (children, adolescents, parents) with a variety of
rheumatic diseases. The data support research use of this
measure, but as of yet, few studies have published research
related to the PedsQL Rheumatology Module pain and
hurt scale in juvenile FM.
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Measures of Disability
Arthritis Impact Measurement Scales 2 (AIMS2), Arthritis Impact Measurement Scales
2-Short Form (AIMS2-SF), The Organization for Economic Cooperation and Development
(OECD) Long-Term Disability (LTD) Questionnaire, EQ-5D, World Health Organization
Disability Assessment Schedule II (WHODASII), Late-Life Function and Disability
Instrument (LLFDI), and Late-Life Function and Disability Instrument-Abbreviated
Version (LLFDI-Abbreviated)

MONIQUE A. M. GIGNAC,1 XINGSHAN CAO,2 JESSICA MCALPINE,2 AND ELIZABETH M. BADLEY1

INTRODUCTION

Assessing physical disability is of critical importance to
arthritis research, care, and policy. In measuring physical
disability, researchers acknowledge the need to gauge
health in terms of the impact of a condition on a person’s
ability to perform everyday activities and not just using
indices like mortality and the manifestation of disease
symptoms. As a result, it is not surprising that a wide
range of physical disability measures exists. For example,
there are disability scales tailored to specific arthritis di-
agnoses, including rheumatoid arthritis, osteoarthritis,
ankylosing spondylitis, scleroderma, psoriatic arthritis, lu-
pus, and gout; there are region-specific measures of phys-
ical disability for knees, hips, the neck, back, and upper
extremities, measures that span childhood, adolescence,
and adulthood, and domain-specific measures that assess
difficulties with diverse aspects of particular roles like
paid employment. Many general health status and quality
of life measures also include subscales assessing physical
disability.

Yet, the term physical disability is one that is often used
loosely and interchangeably with a variety of other terms.
These include activity limitations, functional limitations,
and functional disability. More recently, social function-
ing has been introduced into the research lexicon. In gen-
eral, all of these terms reflect the concept of physical

disability as one where a physical health condition or
disease is evaluated in terms of its impact, difficulties, or
limitations on a range of tasks, activities, or roles that are
considered typical of everyday life. It is this definition of
physical disability that we adopt for our review. However,
not every measure taps the full breadth of tasks, activities,
and roles encompassed by this definition. For example,
early measures of physical disability, labeled activity or
functional limitation measures, were primarily aimed at
basic aspects of daily living such as eating, bathing, dress-
ing, using the toilet, and household mobility, and were
often used to assess independence in older or chronically
ill adults. These measures soon were enhanced with items
tapping physical disability with instrumental activities of
daily life such as shopping, household chores, meal prep-
aration, and community mobility. In measuring instru-
mental activities, researchers recognized more complex
tasks and acknowledged a wide range of personal, social,
and environmental factors beyond disease that could in-
fluence disability. Moreover, whereas measures of activity
limitations were often used in samples of individuals with
relatively severe health problems or impairments, mea-
sures of instrumental activity limitations were applied to
broader cross-sections of the population, including those
with less impairment. Most recently, measures of physical
disability or disablement have been applied even more
broadly to capture a complete range of functional states
from body structures and functions to impairments, activ-
ities, and participation in society or social functioning in
areas such as work, leisure activities, socializing, and in-
timate relationships. This broad use of the concept of
disability is exhibited most clearly in the World Health
Organization’s (WHO) International Classification of Func-
tioning, Disability, and Health (1).

Because there are numerous measures capturing diverse
domains of physical disability, not all are reviewed here,
although some are reviewed elsewhere in this issue (e.g.,
articles on functional limitations, social functioning and
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participation, work disability, health status and quality of
life, and the large number of versions of the Health Assess-
ment Questionnaire applied to different disease diagnoses,
body regions, and ages). In selecting measures for this
article, we supplemented the physical disability measures
reviewed elsewhere with those that span a cross-section
of tasks, activities, and roles that make up daily life. We
begin with an early, arthritis-specific, physical disability
measure, the Arthritis Impact Measurement Scales 2
(AIMS2) and AIMS2-Short Form. The remaining measures
reviewed are not disease specific. However, they allow
arthritis researchers to collect data on physical disability,
its determinants, and outcomes that are useful for com-
paring within and across diseases and health conditions.
The Organization for Economic Cooperation and Develop-
ment (OECD) Long-Term Disability (LTD) Questionnaire is
one of the first broadly focused measures developed to
assess physical disability. It is reviewed here, particularly
because it is an early precursor to newer measures like
the EQ-5D developed by the European Quality of Life
Group and the WHO Disability Assessment Schedule II
(WHODASII). We include these latter measures in our
review as examples of easy-to-administer questions that
are being applied to a wide range of diseases and health
states. Finally, we include the Late-Life Function and Dis-
ability Instrument (LLFDI), full and abbreviated versions.
These measures reflect examples of efforts researchers
have made to expand physical disability beyond tasks and
activities to include limitations in roles like socializing with
others, employment, care of others, leisure, and hobbies.

No one measure reviewed in this article is likely to
satisfy the needs of all researchers wanting to measure
physical disability. Some measures will be too narrowly
focused either in their emphasis on arthritis or in the
domains they capture (e.g., basic activities of daily living
and not instrumental activities or social roles). Others may
provide a broad overview or snapshot of disability, but
lack detail that would be sufficient for clinicians in making
decisions for patients. For example, some measures use a
time frame of today (e.g., EQ-5D) or the last month (e.g.,
AIMS2, WHODASII); others ask respondents about “typi-
cal” difficulties (e.g., OECD LTD Questionnaire, LLFDI).
The former time frame can give a relatively accurate pic-
ture of disability, but if one’s current disability or disabil-
ity in the previous month was unusual in some respects, it
may not characterize the overall impact of a health condi-
tion on a person’s life. The latter time frame results in
respondents trying to characterize their disability in terms
of what is usual or normal for them. This might be very
helpful in getting an overall picture of the impact of a
health condition, but it may not be optimal for detecting
small changes in health or for use in some kinds of inter-
vention or longitudinal research or when a person’s ap-
praisal of what is normal for them changes or evolves over
time. Despite this, the different measures of physical dis-
ability capture the impact of arthritis on a broad range of
activities and roles that are meaningful to people living
with the disease. They are useful in descriptive or surveil-
lance studies identifying areas of need and they have the
potential to generate information on the societal impact or
burden of disease. All of the measures would benefit from

additional testing to examine their predictive validity and
responsiveness to change. However, many are promising
as outcomes for intervention research.

The interest and importance of measuring a broad
range of activities and roles affected by health conditions
like arthritis means that we will likely continue to see
refinements, greater sophistication, and greater standard-
ization of measures. For example, one innovation of
some measures (e.g., WHODASII, EQ-5D) has been the in-
ternational, collaborative methods used. Numerous coun-
tries participated in the design of questions at the outset of
the measure’s development. Traditionally, measures have
been developed with little or no input from other cultures
and then simply translated into other languages. This has
sometimes resulted in poorer validity when the measure is
applied to diverse samples. Item banks and computerized
adaptive testing are also being applied to measures of
disability to maximize the information gained from mea-
sures while minimizing time and costs of measurement
administration. Researchers also are eager to test measures
across different diseases for the purposes of comparative
studies, to adapt measures to assess the personal and eco-
nomic cost of disease, and to use physical disability mea-
sures for evaluating treatments and interventions. As such,
we can anticipate continued improvements in the quality
and application of physical disability measures over time.

ARTHRITIS IMPACT MEASUREMENT SCALES
2 (AIMS2)

Description

Purpose. The AIMS2 is an arthritis-specific health sta-
tus measure that assesses physical functioning, pain, psy-
chological status, social interactions and support, health
perceptions, and demographic and treatment information.
The AIMS2 has superseded the original AIMS and was
revised in 1992 to have greater specificity and sensitivity,
and to incorporate client perceptions of performance (2).
Development work for the AIMS2 was in patients with
rheumatoid arthritis (RA) and osteoarthritis (OA). A short
form of the AIMS2 has been developed (3). Information
about the AIMS2-Short Form is presented elsewhere in
this article.

Content. The physical function component of the
AIMS2 (i.e., physical disability) comprises 6 domains:
mobility (using transportation, errands, assistance getting
around outside the home); walking and bending (vigorous
activities, bending, lifting, stooping, climbing stairs);
hand and finger function (writing with a pen or pencil,
buttoning clothing, opening jars); arm function (putting on
a pullover sweater, combing or brushing your hair, reach-
ing); self-care tasks (help with bathing, dressing, using the
toilet); and household tasks (meal preparation, housework,
laundry). Other domains not described in detail here are
symptoms (pain), role (work), social interaction (social
activity, family support), and affect (tension, mood).

Number of items. The total AIMS2 has 78 questions.
Factor analysis yields a separate physical function compo-
nent of 28 items. The 28 items capture 6 domains: mobility
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(5 items); walking and bending (5 items); hand and finger
function (5 items); arm function (5 items); self-care tasks
(4 items); and household tasks (4 items).

Response options/scale. Physical function subscales
measure trouble (or absence of trouble) with mobility,
walking and bending, hand and finger function, and arm
function and are assessed on a 5-point Likert-type scale
with 1 ! all days, 2 ! most days, 3 ! some days, 4 ! few
days, and 5 ! no days. Subscales measuring self-care and
household tasks are assessed with 1 ! always, 2 ! very
often, 3 ! sometimes, 4 ! almost never, and 5 ! never.

Recall period for items. The past month.
Endorsements. There are no known endorsements.
Examples of use. The AIMS2 has been used as an out-

come examining the impact of clinical care in RA (4–7),
OA (8), psoriatic arthritis (9–12), ankylosing spondylitis
(13,14), fibromyalgia (15,16), carpal tunnel syndrome and
Colles fracture (17), hemophilia (18–20), and in patients
undergoing joint replacement surgery (21).

Practical Application

How to obtain. Available at the following URLs: www.
rheumatology.org/practice/clinical/clinicianresearchers/;
www.proqolid.org/instruments/arthritis_impact_measurement
_scales_aims2. Copyright is held by Boston University, but
there is free access. Also available at reference (22).

Method of administration. Self-administered.
Scoring. The AIMS2 User’s Guide provides scoring

information for the complete scale. Some items are re-
verse scaled and require recoding prior to scoring. Scores
for each of the 6 domains of physical functioning are
summed and then converted to a range of 0–10 using
a simple mathematical transformation available in the
User’s Guide. Computer scoring is available. If an item is
missing, the average score of the other scale items may
be substituted prior to calculation of subscores. Multiple
omissions require a case-by-case examination.

Score interpretation. High scores indicate poor health.
No cut off values or normative values are available but
scale scores may be adjusted to account for comorbidities.
AIMS2 scales were originally discussed as 3 or 5 dimen-
sions of health status. However, many studies discuss the
measure using 5 dimensions: physical function, symptom,
affect, social interaction, and role.

Respondent burden. Approximately 20–25 minutes to
complete. It is a lengthy questionnaire, but not burden-
some in terms of reading level required or emotional
content.

Administrative burden. Scoring by hand completed
in approximately 10 minutes; computerized scoring can
be completed in seconds. Minimal training required.
User’s Guide is available online from the Patient-Reported
Outcome and Quality of Life Instruments Database
(PROQOLID) web page provided above.

Translations/adaptations. Available in English, French,
Dutch, Swedish, Chinese, Norwegian, Italian, German,
Japanese, Spanish, Greek, Hebrew, Portuguese, Turkish,
Russian, and Persian. However, authors of some translated
versions of the AIMS2 note the need for more psychomet-
ric work (23–27). The AIMS2 has been adapted to anky-

losing spondylitis (13). Also, an AIMS scale for children
and older adults (Geri-AIMS) has been created. However,
these latter scales were based on the original AIMS (not the
AIMS2) (28,29).

Psychometric Information

Method of development. The AIMS2 was developed to
enhance the original AIMS. Original scale items were de-
veloped to go beyond disease activity and to measure a
broader array of components identified as important to
health by the World Health Organization. The original
AIMS contained 45 items. In the AIMS2, 35 items were
unchanged, 4 were revised, and 6 were deleted. Patients
with RA and OA were involved in testing the measure.
Subscales were generated using principal components fac-
tor analysis. Test–retest reliabilities used intraclass corre-
lation coefficients, Cronbach’s alpha, and kappa statistics.

Acceptability. The AIMS2 is easy to complete. Missing
data are not noted as a problem. However, floor and ceiling
effects have been observed depending on the patient group
observed (26,27).

Reliability. Much of the psychometric work available
on reliability has used the original AIMS. In Meenan
et al (2), within-scale principal component factor analysis
found that items in the physical function subscale loaded
on a single factor, except for mobility items, which loaded
on more than one factor among those with OA. Internal
consistency using Cronbach’s alpha coefficients ranges
from 0.72–0.91 for patients with RA (n ! 299) and 0.74–
0.96 for patients with OA (n ! 109) across the entire 12
scales. Test–retest intraclass correlation coefficients range
from 0.78–0.94 over a 2-week period (2). Other studies
have found comparable results for internal consistency
and test–retest reliability (24,26,30). Examining the 6 com-
ponents of physical function, Meenan et al (2) report
Cronbach’s alphas for RA (n ! 299) and OA (n ! 109),
respectively, as mobility level ! 0.85 and 0.83, walking
and bending ! 0.84 and 0.88, hand and finger function !
0.90 and 0.87, arm function ! 0.82 and 0.74, self-care
tasks ! 0.81 and 0.95, and household tasks ! 0.88 and
0.81. Intraclass correlation coefficients were calculated on
a subset of 45 respondents with RA or OA with a test–
retest time frame of 2–3 weeks: mobility ! 0.91, walking
and bending ! 0.92, hand and finger function ! 0.94, arm
function ! 0.92, self-care tasks ! 0.81, and household
tasks ! 0.81.

Validity. The content of the AIMS2 focuses mainly on
function and basic tasks of daily living, with less attention
given to disability with instrumental activities or social
roles. Much of the psychometric work available related to
criterion or construct validity has used the original AIMS.
The AIMS scales measuring physical functioning were
correlated as expected with other measures of function
(e.g., Health Assessment Questionnaire [HAQ]) (i.e., crite-
rion validity) and with disease activity (e.g., swollen joint
count, pain, erythrocyte sedimentation rate) (i.e., construct
validity) (12,31–34). AIMS2 scale scores were significantly
associated with areas patients identified as problematic
(2); moderate to high correlations ranging from 0.75–0.89
were also found with other measures of disability (e.g.,
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HAQ, Short Form 36 [SF-36]) (2,12,35,36) and low to mod-
erate correlations (0.3–0.5) with measures of disease activ-
ity among patients with ankylosing spondylitis and psori-
atic arthritis (10,36). The factor structure identified by the
scale developers has not been examined as part of validity
testing.

Ability to detect change. The AIMS2 was designed to be
sensitive to improvements produced by arthritis therapy
(2). Physical function scores were found to provide some-
what greater sensitivity to change than the modified HAQ
in one study (37) and similar responsiveness in 2 others
(4,38). Comparability also exists between the AIMS2 and
SF-36 with some studies finding slightly more responsive-
ness in the SF-36 (38) and others reporting better respon-
siveness for the AIMS2 (6).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The AIMS2 has been widely used across dif-
ferent types of arthritis diagnoses and exhibits good
psychometric properties. It has been used in intervention
research as a patient-oriented outcome and demonstrates
comparable responsiveness and sensitivity to change as
other disability and global health status measures, includ-
ing the HAQ and SF-36. Use of the physical function
component of the AIMS2 along with the other components
allows the evaluation of pain and patient perceptions of
the broad impact of arthritis on their lives.

Caveats and cautions. The length and time needed to
complete the AIMS2 may hinder its use in clinical, com-
munity, and population health research. As a disease-
specific measure, the AIMS2 is limited in its potential
for use in comparative disease studies. In recent years,
the AIMS2 has largely been supplanted by other measures
of disability, including the AIMS2-Short Form, HAQ, and
SF-36. The AIMS2 is somewhat limited in the scope of its
questions assessing disability compared to other measures.

Clinical usability. Psychometric evaluation provides
some support for the use of the AIMS2 as a clinical out-
come in treatment studies. As noted above, administrative
burden may limit its clinical use.

Research usability. Psychometric evaluation provides
support for the use of the AIMS2 in research with the
caveats noted above.

ARTHRITIS IMPACT MEASUREMENT
SCALES 2-SHORT FORM (AIMS2-SF)

Description

Purpose. The AIMS2-SF, first published in 1997, is a
shortened version of the AIMS2 and is aimed at measur-
ing health status in people with arthritis. The measure
asks about physical functioning, pain, psychological sta-
tus, and social interactions. Items assessing health percep-
tions, demographics, and treatment information from the
AIMS2 were not included. The development work for the
AIMS2-SF was in patients with rheumatoid arthritis (RA),
although the measure is intended for broad use across
different arthritis diagnoses (3).

Content. Items tapping 5 core domains of the AIMS2
were included (i.e., physical functioning, symptoms, so-
cial interaction, role, and affect). These 5 core domains are
used in some reports of the AIMS2-SF. However, principal
components factor analyses excluded the role items and
reported on a slightly different 5-factor solution than the
core domains. The new domains are also reported in some
studies. They are upper-extremity functioning (e.g., but-
toning clothing, using a key, writing, reaching, driving),
lower-extremity functioning (e.g., walking, vigorous ac-
tivity, being in bed or a chair most of the day), affect (e.g.,
tension, nervousness, feeling a burden to others), symp-
toms (e.g., morning stiffness, pain), and social interaction
(e.g., getting together with friends or relatives, enjoying the
things you do) (3).

Number of items. There are 26 items, including upper-
extremity functioning (8 items, 2 overlap with lower-
extremity functioning), lower-extremity functioning (5
items), affect (4 items), symptoms (3 items), social inter-
action (4 items), and role (2 items).

Response options/scale. 5-point Likert-type scale. Re-
sponse options depend on the item and are either 1
(all days), 2 (most days), 3 (some days), 4 (few days), and
5 (no days), or 1 (always), 2 (very often), 3 (sometimes),
4 (almost never), and 5 (never).

Recall period for items. The past month.
Endorsements. There are no known endorsements.
Examples of use. The AIMS2-SF has been used as an

outcome measure in intervention studies, including exer-
cise and self-management interventions among patients
with RA and osteoarthritis (OA) (39–41).

Practical Application

How to obtain. See Guillemin et al (3), Ren et al (42), ten
Klooster et al (43), and Haarvardsholm et al (35) for how to
obtain free access to AIMS2-SF items and subscale do-
mains.

Method of administration. Self-administered.
Scoring. Scoring is similar to the AIMS2. Some items

are reverse scaled and require recoding prior to scoring.
Scores for the different domains are summed and can then
be converted to a range of 0–10.

Score interpretation. Higher scores indicate poorer
health. No cut off or normative values are available.

Respondent burden. Approximately 10 minutes to com-
plete. The questions are not burdensome in terms of the
reading level required or their emotional content.

Administrative burden. Scoring by hand takes approx-
imately 10 minutes; computerized scoring can be com-
pleted in seconds. Minimal training required.

Translations/adaptations. Languages available include
English, French, German, Dutch, Persian, and Russian.

Psychometric Information

Method of development. The number of items in the
measure was reduced from the AIMS2 using a Delphi
technique with both patients with RA (n ! 12) and experts
(i.e., rheumatologists, rehabilitation specialists, and meth-
odology experts, n ! 19). Patients and experts reached

Disability S311



consensus on items critical to the scale concepts and used
information from item analysis as a guide. The reduced
scale was submitted to principal components analysis to
examine the resulting conceptual components and to com-
pare with the AIMS2. Data for psychometric analysis were
drawn from a cohort study of 127 patients with RA (3).

Acceptability. The AIMS2-SF is easy and relatively
quick to complete. In general, missing data are not re-
ported as a problem with the exception of the role subscale
(e.g., in samples with unemployed, disabled, or retired
participants). Depending on the joints affected, some floor
and ceiling effects have been found, especially in the phys-
ical function subscales (i.e., upper- and lower-extremity
functioning) (42,44,45). The AIMS2-SF has been identified
for potential inclusion as a core set measure for OA (46).

Reliability. Using the AIMS2-SF in samples of RA
and OA, internal consistency using Cronbach’s alpha co-
efficients has been good, often ranging from 0.75–0.87.
Exceptions have been the social interaction subscale
(ranging from 0.32–0.67) and some studies using the role
subscale (3,42,44,45,47). Test–retest correlations also have
been favorable with intraclass correlations over 2 days to
1 month exceeding 0.80, although lower correlations have
been found for the affect and social interaction subscales
(3,44,45,47).

Validity. Similar to the AIMS2, the content of the
AIMS2-SF, focuses mainly on function and basic tasks of
daily living. Little attention is given to disability with
instrumental activities or social roles. In general, the
AIMS2-SF and AIMS2 had comparable criterion validity
with other measures of disability and health status (e.g.,
modified Health Assessment Questionnaire [MHAQ],
Short Form 36 [SF-36], Western Ontario and McMaster
Universities OA Index, Disease Activity Score in 28
joints). The physical function subscales of the AIMS2-SF
also demonstrate reasonable construct validity and has
been found to be significantly associated with greater pain,
medication use, lost work days, disease symptoms like
joint stiffness, tender joint count, and swollen joint count,
and patient and physician global health assessments
(3,42,44,45,47). Inconsistent factor structures point to the
need for additional testing of subscales in samples with
RA and OA (3,42).

Ability to detect change. Additional research is needed
using the AIMS2-SF, although preliminary indications
suggest no differences between the AIMS2 and AIMS2-SF
in responsiveness and comparability to the SF-36 and
MHAQ (3,35). Guillemin et al report that the 3-month
sensitivity to change was similar to the AIMS2, with the
standardized response means at 3 months being high in
the physical function and symptom subscales (3). Re-
search by Taal et al also found similar sensitivity to change
in the physical function, symptom, and affect components
of the AIMS2-SF and the AIMS2 (but less responsiveness
in the social interaction and role components). The phys-
ical function and symptom components of the AIMS2-SF
were more sensitive to change than the MHAQ and visual
analog scale (pain) measures (37). The AIMS2-SF has
been used as an outcome in an exercise program and
self-management intervention (40,41). No significant changes
in AIMS2-SF were found. It is not clear whether the mea-

sure was not sensitive to change or whether the interven-
tion did not result in meaningful change.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The AIMS2-SF has been shown to have sim-
ilar psychometric properties as the AIMS2 with the addi-
tional benefit of being much shorter. It has recently been
identified as a potentially important core measure for as-
sessment of OA disability (46) and has been used in sev-
eral European intervention studies.

Caveats and cautions. As a disease-specific measure,
the AIMS2-SF is limited in its potential for use in com-
parative disease studies. Different factor loadings and
structures may occur when applying the AIMS2-SF to
samples of RA and OA patients. Some items may load
on more than one factor (e.g., both lower- and upper-
extremity functioning). Studies have varied in their use
of the role component of the AIMS2-SF. Other measures
of work disability and role participation provide more
in-depth information on this aspect of disability.

Clinical usability. Psychometric evaluation provides
some support for the use of the AIMS2 as a clinical out-
come in treatment and intervention studies. However,
more research is needed to determine its usefulness as a
measure to guide clinical decision making at point of
contact with patients.

Research usability. Psychometric evaluation provides
support for the use of the AIMS2 in research with the
caveats noted above.

THE ORGANIZATION FOR ECONOMIC
COOPERATION AND DEVELOPMENT (OECD)
LONG-TERM DISABILITY (LTD)
QUESTIONNAIRE

Description

Purpose. The OECD measure of disability was among
the first international efforts to assess the impact of ill
health on tasks and activities. It was developed in 1981 to
facilitate international comparisons of disability and mon-
itor changes in disability over time across a range of health
conditions. Its emphasis is on measuring long-term disrup-
tions to normal activities. Subsequent World Health Orga-
nization (WHO) disability questionnaires were based on
items from the OECD (48).

Content. Items are combined to assess limitations in
activities related to daily living. Various dimensions are
covered, including eyesight (e.g., is your eyesight good
enough to read ordinary newspaper print), hearing (e.g.,
can you hear what is said in normal conversation with 3 or
4 other persons), speech (e.g., can you speak without dif-
ficulty), upper mobility (e.g., can you carry an object of 5
kilos for 10 meters, can you cut your own food), lower-
extremity functioning (e.g., can you walk up and down one
flight of stairs without resting), mobility (e.g., walking 400
meters, running 100 meters), and daily activities (e.g., can
you dress and undress, can you get in and out of bed).
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Number of items. The full measure includes 16 ques-
tions. An abbreviated, core set version includes 10 items.

Response options/scale. Responses are on a 4-level
scale: yes (without difficulty), yes (with minor difficulty),
yes (with major difficulty), and no (not able to do).

Recall period for items. Respondents are asked what
they are able to do on a normal day.

Endorsements. There are no known endorsements. The
OECD LTD Questionnaire has been supplanted by newer
measures (e.g., WHO Disability Assessment Schedule II).

Examples of use. Although the OECD LTD Question-
naire has been largely supplanted by other disability mea-
sures, it is worth noting that the scale or some of its items
have been used by a number of OECD countries in national
population health surveys, including in France, Japan,
Germany, the US, and Canada. For example, recent Cana-
dian population health disability surveys used several
OECD LTD Questionnaire items. The OECD LTD Question-
naire is recognized as an early precursor to other instru-
ments like the European Quality of Life and the WHO
Quality of Life (WHOQOL) questionnaires.

Practical Application

How to obtain. A copy of the questions is available in
reference (49).

Method of administration. Questions can be inter-
viewer administered or self-administered.

Scoring. Scoring instructions were unavailable. How-
ever, some studies treated each item separately (i.e., did
not combine them) or created a summary total of the num-
ber of areas with at least some disability by counting items
where respondents indicated they had at least some diffi-
culty performing the activity (48).

Score interpretation. No standard scoring availability.
Higher levels or counts reflect greater disability.

Respondent burden. Items can be completed in less
than 10 minutes.

Administrative burden. The items are simple to ad-
minister. However, detailed information on scoring is not
available.

Translations/adaptations. English, Dutch, Finnish,
French, German, and Japanese. It is not clear whether the
OECD LTD Questionnaire has been translated into addi-
tional languages.

Psychometric Information

Method of development. Eight countries (Canada, Fin-
land, France, Federal Republic of Germany, The Nether-
lands, Switzerland, UK, and US) along with the WHO
participated in a common development effort aimed at
creating a “Healthfulness of Life” core set of questions.
The result was the 16-item OECD Questionnaire. It is un-
clear whether patients were involved. Item response the-
ory was not used in development of the questions.

Acceptability. Floor effects are not uncommon in those
under 65 years of age, with many people reporting no
difficulty with any of the activities.

Reliability. Test–retest reliability using an 11-item OECD
LTD Questionnaire was low with a 2-week interval. Agree-

ment was only between 30–70%. Although a substantial
percentage ("50%) of interviews used proxy respondents,
further analyses determined that inconsistencies were not
due to proxy respondents ([50] as cited in [49]).

Validity. Although the OECD LTD Questionnaire ap-
pears to have reasonable face validity, very little system-
atic validity testing has been carried out on the measure.
Canadian data found low to moderate correlations with
rehabilitation patients completing the OECD LTD Ques-
tionnaire compared to physician mobility ratings, which
are only relevant to a small part of the scale items. Corre-
lations ranged from 0.14–0.54 (49). Wijilhuizen and Ooi-
jendijk reported similar findings among Dutch patients
(48). Other Canadian studies have looked at the construct
validity of selected OECD items in samples of people with
arthritis, finding that greater difficulty with OECD items
was significantly associated with dependence (i.e., assis-
tance from others) and work disability (51–55).

Ability to detect change. Because the original purpose
of the measure was to generate profiles of disability levels
in the general population, the OECD LTD Questionnaire
has largely not been used to examine change. McDowell
cites some sensitivity results for different medical con-
ditions ranging from 61–85%, with the highest sensitivity
among those with vision, hearing, and speech problems
(49).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The OECD LTD Questionnaire is considered
an early attempt to develop internationally applicable dis-
ability items. The WHOQOL and EQ-5D are later exam-
ples. Although the OECD LTD Questionnaire items are
not used as a single measure, individual items continue to
be used in some national population studies applicable to
arthritis.

Caveats and cautions. The OECD LTD Questionnaire
has largely been supplanted by other disability measures.

Clinical usability. The OECD LTD Questionnaire has
been supplanted by other disability measures and should
not be used in clinical evaluations.

Research usability. Individual items continue to be
used in some population health surveys. However, there
may be wording variations and the items are not used as a
single measure.

EQ-5D

Description

Purpose. The EQ-5D is a generic measure of health sta-
tus for use in clinical, population, and economic apprais-
als with adult samples. The measure was developed by the
European Quality of Life Group (EuroQol) to act as a core
set of items for use in international studies measuring
health-related quality of life across a wide range of health
conditions and treatments. It provides a simple descriptive
profile and single index values of health status. An early
measure was first published in 1990 (56) and later final-
ized as the EQ-5D (57,58).
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Content. The EQ-5D has 2 components. A descriptive
system (EQ-5D descriptive system) uses single items to
assess disability with 5 dimensions: mobility, self-care,
usual activities (e.g., work, study, housework, family, or
leisure activities), pain/discomfort, and anxiety/depression.
In addition, a single visual analog scale (EQ-5D VAS)
assesses self-rated health with end points labeled “Best
imaginable health” and “Worst imaginable health.”

Number of items. 6.
Response options/scale. For each item in the EQ-5D

descriptive system, there are 3 levels of response: 1 ! no
problems (e.g., “I have no problems in walking about,” “I
have no problems with performing my usual activities,”
“I have no pain or discomfort”), 2 ! some problems (e.g.,
“I have some problems washing or dressing myself,” “I am
moderately anxious or depressed”), and 3 ! extreme prob-
lems (e.g., “I am confined to bed,” “I am unable to wash or
dress myself,” “I am unable to perform my usual activi-
ties,” “I have extreme pain or discomfort,” “I am extremely
anxious or depressed”) (56–59). EQ-5D VAS scores range
from 0 (worst imaginable health state) to 100 (best imag-
inable health state).

Recall period for items. Today.
Endorsements. There are no known endorsements.
Examples of use. The EQ-5D has been used in a large

number of studies across samples with diverse health con-
ditions, as well as population studies (the EuroQol web
site reports over 2,200 studies using EQ-5D as of the end of
2010). It has been applied to studies of rheumatoid arthri-
tis (RA) (57,58), osteoarthritis (OA) (60–62), ankylosing
spondylitis (63,64), gout (65), juvenile idiopathic arthritis
(66), chronic low back pain (67,68), systemic lupus ery-
thematosus (69), and fibromyalgia (70). The EQ-5D has
also been used in treatment and intervention studies
with psoriatic arthritis (71), RA (72–75), OA (76,77), anky-
losing spondylitis (78–80), juvenile idiopathic arthritis
(81), total hip/knee replacement surgery (62,82,83), and
knee pain (84).

Practical Application

How to obtain. Those using the EQ-5D are asked to
register their research online. A copy of the questions and
User Guide is available at URL: www.euroqol.org. In terms
of cost, whether licensing fees exists is determined by the
EuroQol Executive Office and is based on information
provided by users (e.g., type of study, sample size, re-
quested languages).

Method of administration. The EQ-5D was designed to
be easily self-administered. It can also be interviewer ad-
ministered face-to-face or by telephone. A proxy version is
available as well as a web-based, tablet, and PDA version.

Scoring. Individual profiles are created using the 5 di-
mensions of the EQ-5D and are called the EQ-5D Health
State. For example, a score of 11222 would indicate no
difficulties with mobility and self care, but some/moderate
problems with usual activities, pain/discomfort, and anx-
iety/depression. Individual scores can be converted into
a summary called the EQ-5D Index. The EQ-5D Index uses
a utility-weighted scoring system that has been derived
from extensive studies with different countries or by tak-

ing into account an individual’s own preferences as re-
flected in the VAS rating scale from 0–100. A constant is
also subtracted if one or more dimensions are scored at 2
or 3, and a further constant if one or more dimensions are
scored at 3. A negative score is possible in creating the
EQ-5D Index, representing a state “worse than death.” The
EQ-5D was developed using health economics principles.
The EuroQol web site provides information on weights
derived from EQ-5D VAS scores, as well as weights de-
rived from time trade-off valuation techniques. EQ-5D
VAS scores can be converted into quality-adjusted life year
(QALY) calculations for economic analyses. Weights have
been derived for over 14 countries, with additional
weights in development.

Score interpretation. Descriptive patterns for the EQ-5D
Health State can result in 243 (i.e., 35) possible disability
combinations ranging from 11111 to 33333. Weighted
scores for the EQ-5D Index indicate 1.0 ! the best imag-
inable health state, 0 ! death, as well as negative scores
representing a state “worse than death” (22). VAS scores
range from 0 (worst imaginable health state) to 100 (best
imaginable health state). Researchers have noted that, de-
pending on the item weights and algorithms, widely dif-
fering QALY gains and cost-effectiveness estimations may
result (84,85–94). Where possible, researchers should use
the algorithms specific to their country by consulting the
EuroQol web site.

Respondent burden. The EQ-5D was designed to be ex-
tremely brief and can be completed in less than 2 minutes.
Items are easy to understand and emotional sensitivity of
topics is low.

Administrative burden. Time and training are needed
to score the EQ-5D. The EuroQol web site must be con-
sulted to register studies and to determine the appropriate
rates for a country.

Translations/adaptations. An EQ-5D-Y is available for
children (95). More than 120 translations of the EQ-5D
exist. Examples of languages include Dutch (and Dutch for
Belgium), English (and English for Australia, Canada, New
Zealand, UK, US, Singapore, and South Africa), Finnish,
French (and French for Belgium, Canada, and Switzer-
land), German (and German for Austria and Switzerland),
Norwegian, Swedish, Spanish (and Spanish for Argentina,
Chile, Columbia, Costa Rica, Guatemala, Mexico, Peru, US,
Uruguay, and Venezuela), Afrikaans, Indonesian, Bulgar-
ian, Italian, Cantonese for Hong Kong, Japanese, Catalan,
Estonian, Latvian, Chinese (and Chinese for Singapore and
Taiwan), Lithuanian, Malay, Croatian, Polish, Czech, Por-
tuguese (and Portuguese for Brazil), Danish, Romanian,
Russian (and Russian for Israel), Greek, Thai, Hebrew,
Slovakian, Turkish, Hungarian, and Slovenian.

Psychometric Information

Method of development. Although originally created by
EuroQol beginning in 1987, membership has grown to
include members from North America, Asia, Africa, Aus-
tralia, and New Zealand. The goal of the measure was to
create an easy-to-administer core set of items for use in
international studies across a wide range of health condi-
tions and treatments. The dimensions were selected after a
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detailed examination of existing health status measures,
including the Quality of Well-Being Scale, Sickness Im-
pact Profile, Nottingham Health Profile, and Rosser Index.
The number of health states in each dimension was delib-
erately kept to a minimum so that the measure could easily
be administered and used for decision making.

Acceptability. Reports of missing data are variable. In
testing the original EuroQol questionnaire, missing data
were reported as much as 40% in the UK sample (56).
Another study using the EQ-5D reported less than 1%
missing data among returned questionnaires (64). The
most frequently omitted items were pain/discomfort and
anxiety/depression. Floor effects are not unusual in gen-
eral populations, with individuals reporting 11111 (i.e., no
problems) (22). Among patients with ankylosing spondy-
litis, floor effects in the 5 dimensions ranged from 10.4%
(pain/discomfort) to 61.7% (self-care) and ceiling effects
ranged from #1% (mobility) to 20.2% (pain) (64).

Reliability. Test–retest reliability for the EQ-5D Index
ranges from intraclass correlation coefficient (ICC) 0.64–
0.78 in samples ranging from 1 week to 3 months (58,96).
ICC values for the EQ-5D VAS ranged from 0.70–0.85 (58).
Gamma coefficients ranged from 0.57–0.80. In a sample
of 82 people with knee OA measured twice over a 1-week
period, ICC for the EQ-5D Index was 0.70 (95% confidence
interval [95% CI] 0.58–0.80) and was 0.73 (95% CI 0.61–
0.82) for the EQ-5D VAS (60). Comparing telephone and
face-to-face interviews in a sample of older adults,
McPhail and colleagues found moderate to high levels of
agreement. ICC values were 0.82 for EQ-5D Index scores
and 0.58 for the EQ-5D VAS (item kappas ranged 0.67–
0.83) (97).

Validity. In studies of patients with RA, the EQ-5D
Index was significantly associated with Health Assess-
ment Questionnaire (HAQ), depression, and anxiety. EQ-5D
VAS scores were significantly associated with HAQ, self-
assessed joint pain, and depression (57,58). Among pa-
tients with knee OA, the EQ-5D Index correlated with
arthritis duration and greater Western Ontario and McMas-
ter Universities OA Index and Short Form 36 scores, but
lacked discriminative ability among those with moderate
disability (60). Similarly, in a study of patients with pso-
riatic arthritis, the EQ-5D Index did not discriminate well
among patients with and without disability compared to
the Psoriatic Arthritis Quality of Life questionnaire and
HAQ (98). Some authors have argued that the EQ-5D
lacks dimensions such as dexterity, social functioning,
and vitality that are important to disability and that might
be responsible for observed gaps in the distribution of
EQ-5D Index scores, especially in the midutility range
(between 0.30 and 0.5; results in bimodal distributions of
scores) (99). This may also be responsible for the ceiling
and floor effects noted in a number of studies. Response
options and algorithms used to create QALYs have been
noted as problematic in a number of studies (70,85–
93,100).

Ability to detect change. The EQ-5D has rarely been
used as a primary outcome in intervention studies, making
it difficult to evaluate its appropriateness to detect change.
Cut off points have been suggested for the EQ-5D to iden-
tify acceptable health status for RA patients (101). Specif-

ically, the patient acceptable symptom state cut point with
80% specificity was estimated to be 0.70 in the EQ-5D
Index. The cut point was 0.65 when the 75th percentile
was used. Minimal clinically important improvement cut
points assessed by 80% specificity varied from 0.10–0.19
in the EQ-5D Index. In a sample of patients with RA, the
EQ-5D Index was found to be significantly associated with
changes in HAQ pain, joint pain, depression, and anxiety
over 3 months (58). Other studies have found no changes
in EQ-5D utility scores in treatment of patients with RA
(72). Among patients with ankylosing spondylitis, respon-
siveness was found to be weak for the EQ-5D Index, but
good for the VAS (64).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. It is quick and easy to develop an EQ-5D
Health State profile. The EQ-5D has been used in a number
of studies with arthritis populations. It allows comparison
to other conditions and allows for economic evaluations.

Caveats and cautions. Scoring is complex for the EQ-5D
Index. Some authors have argued that there are important
dimensions missing and a bimodal distribution of scores
may compromise the validity of the measure and its ability
to detect change. Researchers have noted that, depending
on the item weights and algorithms, widely different
QALY gains and cost-effectiveness estimations may result.

Clinical usability. The EQ-5D has been used in clinical
settings. It is easy and quick to generate an individual
patient profile. However, the measure is not detailed
enough to use as a clinical decision making tool.

Research usability. May be useful as core variable to
describe populations, but does not provide a lot of detail.

WORLD HEALTH ORGANIZATION DISABILITY
ASSESSMENT SCHEDULE II (WHODASII)

Description

Purpose. The WHODASII measures disablement by
assessing a range of activity limitations and participa-
tion restrictions. It can be used for community health
studies, population surveillance, or clinical assessments.
The WHODASII is a generic measure that does not target a
specific disease but can be used to compare individuals
with difficulties stemming from disease, illness, injury,
and mental, emotional, or substance abuse problems. The
measure was first published in 2000. We used the version
published on the WHO web site in 2010 for this review.

Content. Six domains are assessed: cognition (i.e., un-
derstanding or communicating, understanding what peo-
ple say, concentration, remembering, starting a conver-
sation), mobility (i.e., getting around, standing for long
periods, moving around the home, getting out of your
home, walking a kilometer), self-care (i.e., washing your
whole body, getting dressed, eating, staying by yourself for
a few days), getting along with people (i.e., maintaining a
friendship, getting along with those close to you, making
new friends, sexual activities), life activities (i.e., house-
hold work, employment, school activities), and participa-
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tion (i.e., joining in community activities, barriers or hin-
drances in world around you, living with dignity, taking
care of health, emotional impact of health).

Number of items. The 36-item version of the WHODASII
includes cognition (6 items), mobility (5 items), self-care
(4 items), getting along with people (5 items), life activi-
ties: household (4 items), life activities: work or school
(4 items), and participation (8 items). Seven additional
items in the life activities and participation domains are
asked of individuals reporting any difficulties with activ-
ities. These items ask about the number of days health
problems resulted in missing, reducing time with, or slow-
ing down activities and roles.

Response options/scale. Questions are assessed on a
5-point Likert-type scale, where 1 ! none, 2 ! mild, 3 !
moderate, 4 ! severe, and 5 ! extreme or cannot do.

Recall period for items. The past 30 days.
Endorsements. Endorsed by the WHO.
Examples of use. The WHODASII has been used in a

large number of studies with diverse samples. It has been
administered in population and community health sur-
veillance studies, as part of clinical assessments, and in
intervention research. In arthritis, the WHODASII has
been applied to samples of rheumatoid arthritis (RA), os-
teoarthritis (OA), scleroderma, and ankylosing spondylitis
(102,103).

Practical Application

How to obtain. Available from the WHO web site: http://
www.who.int/icidh/whodas/instrument_download.html.
There is no cost to the user. Users must register to use the
WHODASII.

Method of administration. An interviewer-administered
questionnaire is available for the 36-item, 12-item, and
12 $ 24 item WHODASII (see translations/adaptations
section for additional information about these ver-
sions). The self-administered WHODASII is available in
the 36-item and 12-item format. A proxy version of the
WHODASII can be completed by others, including clini-
cians. Also available in 36-item and 6-item versions.

Scoring. Detailed scoring information and updates are
available to those who access the WHODASII web site and
register their study. In general, total and subscale (i.e.,
domain) scores are based upon a weighted sum of items
and then transformed into a standard scale (0–100). Scores
for those working or in school are based on all 36 items.
Scores for those not working or in school are based on 32
items (i.e., omitting the work/school questions of the life
activities domain). Mean scores can be used to assign a
value for missing data. Simple scoring (i.e., summing
scores for each domain/no weighting) can be calculated to
facilitate use in the clinic, but should not be used to
compare with other samples. Complex scoring using item
response theory is available on the WHO web site.

Score interpretation. Transformed scores range from
0–100 with higher scores indicating greater disability (i.e.,
more activity limitations and participation restrictions).

Respondent burden. The 36-item version takes "20
minutes to complete. The 12-item version takes "5 min-
utes. Written and verbal prompts are provided to help

respondents, and the interviewer-administered version
can aid participants with literacy and other difficulties
completing the questionnaire. A proxy version is also
available. The questionnaire is not burdensome in terms of
reading level required or emotional content.

Administrative burden. Some training is required for
the interviewer-administered questionnaire. A detailed
training manual is available that facilitates training. Scor-
ing difficulty is moderate.

Translations/adaptations. A 12-item brief assessment
of the WHODASII includes 1 or 2 items from each of the
domains in the 36-item version plus 3 global questions
asking about number of days with health difficulties in
past 30 days, number of days of being unable to carry out
usual activities, and number of days for which activities
were cut back or reduced. A 12 $ 24-item screener is avail-
able in an interviewer-administered format. This version
asks 12 items to screen for disability. If respondents indi-
cate any difficulties, they are asked up to 24 additional
questions according to the interviewer guide. Languages
available include Albanian, Arabic, Bengali, Chinese
(Mandarin), Croatian, Czech, Danish, Dutch, English,
Finnish, French, German, Greek, Hindi, Italian, Japanese,
Kannada, Korean, Norwegian, Portuguese, Romanian, Rus-
sian, Serbian, Slovenian, Spanish, Sinhala, Swedish,
Tamil, Thai, Turkish, and Yoruba. The WHO is active in
updating and adapting the WHODASII.

Psychometric Information

Method of development. The WHODASII was devel-
oped in collaboration with the WHO, National Institute on
Mental Health, National Institute on Alcohol Abuse and
Alcoholism, and National Institute on Drug Abuse. Collec-
tively, they make up the WHO Classification, Terminology
and Standards team. Development included a 19-country
cross-cultural sample for psychometric analysis and
screening. Field testing occurred in 2 waves and included
members of the general population in good health, people
with physical disorders/conditions, people with mental
or emotional disorders, and people with problems related
to alcohol or drug use (104,105). Psychometric analyses
included confirmatory factor analysis, nonparametric,
and parametric methods of item response theory testing
(104,106–108).

Acceptability. Overall, missing data are low. However,
questions related to employment, school, and sexual ac-
tivities have higher amounts of missing data or refusal
rates. Floor effects (i.e., no problems) have been found
most frequently in the domains measuring self-care and
getting along with others (106–108).

Reliability. Internal consistency of the total or global
WHODASII using Cronbach’s alpha coefficients is often in
the range of 0.86–0.95 for the interviewer-administered
and self-administered 36-item versions (102,105–108). In-
ternal consistency across the different domains of the
WHODASII often exceed 0.85, although Cronbach’s alpha
levels have sometimes been much lower for the following
domains: getting along with others (often below 0.75) and
self-care (0.69–0.82) (102,107,108). Test–retest intraclass
correlations across domains and using the total scale have
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typically been high (e.g., 0.82–0.96 in a sample of in-
dividuals with scleroderma when administered after 1
week [102]; 0.87–0.97 in a sample of individuals with
knee OA [107]).

Validity. The WHODASII has undergone extensive psy-
chometric analyses including confirmatory factor analysis,
nonparametric, and parametric methods of item response
theory testing (104,106–109) in samples of individuals
with diverse health conditions, including rheumatic dis-
eases and musculoskeletal disorders. Data for arthritis has
often been combined with those of other diseases and not
presented separately. However, criterion, construct, and
discriminant validity for the WHODASII in samples with
different types of arthritis have been good to excellent
(102,103,105–111). For example, domain and total scores
have significantly correlated with clinical disease features
(e.g., tender and swollen joint counts, pain, fatigue), other
measures of disability and functioning (e.g., Short Form
36, Disease Activity Score in 28 joints, Health Assessment
Questionnaire disability index, Western Ontario and Mc-
Master Universities OA Index, Nottingham Health Profile),
and have discriminated between pain and disease severity
groups (102,103,107–111).

Ability to detect change. Research by the WHO exam-
ining the predictive validity and sensitivity to change of
the WHODASII is ongoing. Research examining respon-
siveness and sensitivity to change in samples with arthritis
is lacking. However, in a study examining a rehabilitation
intervention with different disease groups that included
RA and OA, there were small to modest effect sizes ranging
from 0.16–0.69 found (108). Similar effect sizes were
found in a 3-week spa intervention with individuals with
ankylosing spondylitis (103).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Emerging psychometric work using
WHODASII across a range of arthritis diagnoses is prom-
ising. WHODASII is actively being tested in a variety of
countries making its use in international, comparative
studies promising. The measure captures a range of ele-
ments important to arthritis.

Caveats and cautions. More data are needed using sam-
ples of patients with arthritis, especially to examine re-
sponsiveness to change. Because not all domains of the
WHODASII are equally relevant to all diseases, there may
be floor effects in some areas (e.g., cognition).

Clinical usability. Additional data are needed to sup-
port use of WHODASII in clinical and treatment settings.
The wide range of versions available (e.g., 36 item, 12
item) suggest that administrative burden in the clinic
should not be a problem.

Research usability. Initial psychometric evaluation of
the WHODASII and its potential for use in international,
comparative studies provides support for its use in re-
search. Additional research with different versions of the
questions would be beneficial.

LATE-LIFE FUNCTION AND DISABILITY
INSTRUMENT (LLFDI)

Description

Purpose. The LLFDI is a general measure of physical
disablement developed for older adults. It can be used
across a wide range of health levels and conditions and has
been applied to samples of middle-aged and even younger
adults. First published in 2002, the LLFDI was revised to
create an abbreviated version in 2005 and a computer-
adapted version in 2008 (112–115). The abbreviated ver-
sion of the LLFDI is presented elsewhere in this article.

Content. Physical disablement is measured with ques-
tions about personal maintenance; mobility and travel;
exchange of information; social, community, and civic
activities; home life; paid or volunteer work; and involve-
ment in economic activities. These are divided into 2
components: function (difficulty with basic tasks involv-
ing lower-extremity function [e.g., walking, climbing
stairs, sitting down and standing up, running short and
longer distances, getting in and out of a car/taxi] and
upper-extremity function [e.g., using utensils, reaching
overhead, putting on and taking off a coat or jacket]) and
disability (measures the frequency as well as limitations in
activities and roles like visiting friends and family, pro-
viding care to others, volunteer work, household chores,
fitness activities, errands, and personal care needs).

Number of items. In total, the LLFDI has 64 items. Eight
additional questions are asked of individuals who use a
cane, walker, or other walking device, bringing the total to
72 questions. Within the function subscale, there are ques-
tions assessing upper-extremity function (7 items), basic
lower-extremity function (14 items), and advanced lower-
extremity function (11 items). The disability subscale as-
sesses 16 activities/roles. For each activity/role, respon-
dents are asked to indicate how frequently they perform
the activity and to what extent they feel limited in their
performance. Frequency questions assess social roles (9
items) and personal roles (7 items), and limitation ques-
tions assess instrumental roles (12 items) and management
roles (4 items).

Response options/scale. Function questions ask about
difficulty with tasks and are measured on a 5-point Likert-
type scale, where 1 ! cannot do, 2 ! quite a lot, 3 ! some,
4 ! a little, and 5 ! none. Disability questions ask “how
often do you . . .” with responses on a 5-point Likert-type
scale, where 1 ! never, 2 ! almost never, 3 ! once in
awhile, 4 ! often, and 5 ! very often. Activities are also
responded to in terms of “to what extent do you feel
limited in . . .” with responses on a 5-point scale, where
1 ! completely, 2 ! a lot, 3 ! somewhat, 4 ! a little, and
5 ! not at all.

Recall period for items. A typical or average day.
Endorsements. There are no known endorsements.
Examples of use. The LLFDI has been used with older

adults across a range of health conditions including osteo-
arthritis, multiple sclerosis, stroke, heart disease, cancer,
urinary incontinence, rehabilitation studies, and general
population studies of older adults. The measure has also
been used as a screening tool, to describe the impact of
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various health conditions, and as an outcome in inter-
vention studies such as physical activity and health care
service interventions (116–121).

Practical Application

How to obtain. The LLFDI can be used with permission
by consulting its developer, Alan Jette, e-mail: ajette@bu.
edu. Copyright is held by Boston University. Information
on costs was unavailable.

Method of administration. The original LLFDI was
developed as an interviewer-administered questionnaire
(113). However, self-administered (122,123) and telephone-
administered formats have also been used and a comput-
erized adaptive test (CAT) has been developed (114).

Scoring. Total scores can be obtained for both the func-
tion and disability components. Items are summed and
then transformed to create a score ranging from 0–100,
where 0 indicates poor ability (i.e., greater difficulty and
more limitations) and infrequent performance, and 100
indicates good function and ability (i.e., less difficulty and
fewer limitations) and frequent activity performance.
Computer scoring is available. Some alternative scoring
options exist for the function and disability components of
the LLFDI and were based upon factor analyses and Rasch
scaling techniques (113). Factor analyses of the items in
the function component yielded 3 subscales measuring
upper-extremity function (7 items; e.g., reaching, holding
a glass, using utensils), basic lower-extremity function
(14 items; e.g., climbing stairs, bending overhead, making
a bed, getting on/off a bus), and advanced lower-extremity
function (11 items; e.g., carrying while climbing stairs,
hiking, getting up off the floor, walking a brisk mile, run-
ning to catch a bus). Factor analyses of the disability com-
ponent measuring frequency of activities yielded 2 sub-
scales measuring social roles (9 items; e.g., inviting family
and friends into home, traveling out of town, keeping in
touch with others, going out to public places, active rec-
reation) and personal roles (7 items; e.g., errands, meal
preparation, personal care needs, taking care of household
business). Factor analyses of limitation items also yielded
2 factors of different items tapping instrumental roles
(12 items; e.g., taking care of the inside of home, errands,
socializing, meal preparation) and management roles
(4 items; e.g., taking care of health, taking care of house-
hold business, keeping in touch with others). Rasch scal-
ing analyses supported both the 1- and 2-factor solutions
as reasonable hierarchical scales.

Score interpretation. 0–100, where 0 indicates poor
ability (i.e., greater difficulty and more limitations) and
infrequent performance, and 100 indicates good function
and ability (i.e., less difficulty and fewer limitations) and
frequent activity performance. Normative values are not
available.

Respondent burden. Takes "20–25 minutes to com-
plete. The LLFDI is a lengthy questionnaire, but not bur-
densome in terms of reading level required or emotional
content. The computer-assisted version is considerably
quicker and algorithms enable items to be skipped based
on answers to previous questions.

Administrative burden. Some interviewer training
is needed for interviewer-administered questionnaires.
Scoring is relatively simple.

Translations/adaptations. Available in English, Ger-
man, and Hebrew.

Psychometric Information

Method of development. Items were generated and re-
fined based on a review of the literature, consultation with
experts, and input from community focus groups with
older adults. Further refinements of the LLFDI were made
and subscales developed using exploratory factor analysis
and Rasch analysis (112,113).

Acceptability. The LLFDI is relatively easy to com-
plete. To date, studies report no or minimal floor and
ceiling effects. Interviewer-administered questionnaires have
resulted in little in the way of missing data (112,113,123–
125).

Reliability. For the function component of the LLFDI,
evidence for test–retest reliability over 1–3 weeks (aver-
age 12 days) has been very good across different samples
of older adults. Intraclass correlations have ranged from
0.77–0.98. Internal consistency, using Cronbach’s alpha,
for the 3 subscales of advanced lower-extremity function,
basic lower-extremity function, and upper-extremity
function were 0.96, 0.96, and 0.86, respectively. A com-
bined function scale had a Cronbach’s alpha of 0.97
(112,120,124). For the disability component of the LLFDI,
test–retest intraclass correlations across 1–3 weeks (aver-
age 12 days) have been modest to good, ranging from
0.63–0.83 (113,120,124). Internal consistency of the dis-
ability component subscale measuring the frequency of
activities was 0.82 using Cronbach’s alpha. Internal con-
sistency of the disability component subscale measuring
limitations in activities was 0.92 using Cronbach’s alpha
(n ! 150) (113).

Validity. Research is needed to examine the validity
of the LLFDI in samples with arthritis. However, results
are promising in samples of older adults with a range
of chronic health conditions. Psychometric analyses have
compared scores on the function and disability compo-
nents to performance tests such as 400-Meter Walk Test,
Short Physical Performance Battery, 2-Minute Walk Dis-
tance, 8-Foot Walk Test, Berg Balance Scale, and Timed
Up & Go Test, as well as self-report questionnaires like the
physical functioning scale and physical component of
the Short Form 36. (120,122,123,125,126). Results found
that the LLFDI demonstrated concurrent and predictive
validity with functional performance using 400-Meter
Walk Test and Short Physical Performance Battery. The
function component of the LLFDI demonstrated substan-
tial associations with functional performance measures,
which were strongest for the overall and lower-extremity
function dimensions. With respect to predictive validity,
it was found that performance measures of physical func-
tion predicted limitations in daily activities in the dis-
ability component of the LLFDI (123). Cross-sectional
convergent validity of the LLFDI also was supported when
applied to adults 45–65 years of age with chronic condi-
tions (127).
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Ability to detect change. The time frame for the LLFDI
is a typical or average day. Asking participants to char-
acterize their general disability may result in difficulties
in the measure’s ability to detect small changes. Research
also needs to be conducted in arthritis. To date, studies
with older adults have used the LLFDI as an outcome in
research on the use of antidepressants (118,122) and a
physical activity intervention for stroke patients (121)
with the LLFDI showing significant changes as a result of
treatment and intervention. Olarsch (128) reported that the
LLFDI was more responsive than the EQ-5D and Elderly
Mobility Scale in a group of older adults living in long-
term care.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The LLFDI covers a range of disability do-
mains not found in many arthritis-specific measures, in-
cluding a participation in diverse social activities and
roles. It also asks participants for information about the
frequency of involvement in activities and roles, as well
as limitations. As a result, it is a fairly comprehensive
measure with good potential for use with older adults
who have a range of chronic health conditions, including
arthritis.

Caveats and cautions. Currently, there is no detailed
psychometric evaluation of the measure with arthritis
samples. The length of the measure may limit its use,
although a CAT version of the LLFDI may enable quicker
administration in some settings.

Clinical usability. Although psychometric evaluation
supports the use of the LLFDI in samples of older adults
in long-term care, depressed older adults, and stroke pa-
tients, clinical research in arthritis is needed. The length of
the LLFDI may be a barrier to its clinical use.

Research usability. More research is needed in arthritis,
but the LLFDI is a potentially attractive tool as its items
include both activity limitations and disability with roles.
The length of the LLFDI may be a barrier to its research
use.

LATE-LIFE FUNCTION AND DISABILITY
INSTRUMENT-ABBREVIATED VERSION
(LLFDI-ABBREVIATED)

Description

Purpose. The LLFDI-Abbreviated is a general measure
of physical disablement developed for older adults. It can
be used across a wide range of health levels and condi-
tions. The LLFDI-Abbreviated was created in 2005 (115).

Content. The 2 components of the original LLFDI were
maintained with disablement measured with questions
about function and disability. The function component
maintained separate subscales related to upper-extremity
function (e.g., holding a glass of water, using utensils,
unscrewing a lid), basic lower-extremity function (e.g.,
getting in/out of a car, bending over while standing, walk-
ing around the home), and advanced lower-extremity

function (e.g., carrying while climbing stairs, walking 1
mile with rests, going up/down 3 flights of stairs). Disabil-
ity component items measuring frequency and limitations
in activities have subscales for social (e.g., go out to public
places, visit friends) and personal roles (e.g., errands,
household business). It is worth noting here that the orig-
inal LLFDI labeled factors derived from disability compo-
nent limitation items as instrumental roles and manage-
ment roles.

Number of items. The total LLFDI-Abbreviated has 31
items. The function component has retained 15 of the
original 32 items measuring upper-extremity (5 items),
basic lower-extremity (5 items), and advanced lower-
extremity function (5 items). The disability component
retained 8 of the original 16 items (social roles ! 4 items,
personal roles ! 4 items).

Response options/scale. Function questions ask about
difficulty with tasks and are measured on a 5-point Likert-
type scale, where 1 ! cannot do, 2 ! quite a lot, 3 ! some,
4 ! a little, and 5 ! none. Disability questions ask about
frequency of activities (i.e., “how often do you . . .”) with
responses on a 5-point Likert-type scale, where 1 ! never,
2 ! almost never, 3 ! once in awhile, 4 ! often, and 5 !
very often. Activities are also responded to in terms of
limitations (i.e., “to what extent do you feel limited
in . . .”) with responses on a 5-point scale, where 1 !
completely, 2 ! a lot, 3 ! somewhat, 4 ! a little, and 5 !
not at all.

Recall period for items. A typical day or average day.
Endorsements. There are no known endorsements.
Examples of use. Community samples of adults (age

!60), geriatric inpatients, older adults, and physical activ-
ity changes (115,129–132).

Practical Application

How to obtain. See information for original LLFDI.
Items in the LLFDI-Abbreviated are outlined in reference
(115).

Method of administration. Psychometric testing has
mostly used an interviewer-administered LLFDI-Abbreviated
(115). However, a mailed, self-administered questionnaire
has also been used in research (132,133).

Scoring. Scoring practices differ from the original
LLFDI. The abbreviated version sums item scores across
the function and disability subscales (115,131). Total
scores for the function and disability components can also
be calculated.

Score interpretation. Function component subscales
(i.e., upper extremity, basic lower extremity, advanced
lower extremity) range from 5–25. Total scores range from
15–75. Higher scores indicate fewer functional limitations
(i.e., less disability). Disability component subscales (i.e.,
social and personal roles) range from 4–20. Total scores
range from 8–40. Higher scores indicate less disability. No
cut points or normative values have been established.

Respondent burden. Time to complete ranged from un-
der 10 minutes to "30 minutes in a sample of older com-
munity-dwelling adults (129). Questions are not burden-
some in terms of reading level required or emotional
content.
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Administrative burden. Some interviewer training is
needed for interviewer-administered questionnaires. Scor-
ing is relatively simple.

Translations/adaptations. Available in English and
German.

Psychometric Information

Method of development. A reduced number of items
were selected from the original LLFDI using confirmatory
factor analysis with maximum likelihood estimation in
LISREL software used to establish model fit parameters
(115).

Acceptability. Denkinger and colleagues report mini-
mal floor and ceiling effects in the German LLFDI-
Abbreviated and a good range of scores (129,130).

Reliability. Test–retest reliability for the LLFDI-
Abbreviated function component was very good (0.81–
0.96) and interrater reliability was acceptable to very good
(0.62–0.96) with the German LLFDI-Abbreviated (129).
No information about test–retest reliability was available
for the disability component. Internal consistency as mea-
sured by Cronbach’s alpha ranged from: upper-extremity
function 0.58–0.84; basic lower-extremity function 0.76–
0.83; and advanced lower-extremity function 0.80–0.86
(115,129,130). Cronbach’s alphas for the disability com-
ponent subscales of the LLFDI-Abbreviated were lower,
especially for items asking about the frequency of social
role activities (alphas ranged from 0.38–0.67). Cronbach’s
alphas for the personal role subscales were better (alphas
ranged from 0.77–0.83). Items asking about limitations in
social and personal roles ranged from 0.77–0.83 (115).

Validity. The original LLFDI and LLFDI-Abbreviated
were moderately to highly correlated with one another.
The relationship between the function component sub-
scales on the 2 versions ranged from 0.92–0.97 and the
relationship between the 2 versions of the disability com-
ponent subscales ranged from 0.76–0.80 (115). The LLFDI-
Abbreviated subscales were significantly associated with
performance tests such as the Physical Activity Scale for
the Elderly and the Community Healthy Activities Model
Program for Seniors. Correlations were typically greater for
the function component subscales compared to the dis-
ability component (115). In a sample of 292 adults with
multiple sclerosis ranging in age from 20–69 years (mean
age 48 years), LLFDI-Abbreviated components were mod-
erately to highly related to neurological impairments and
symptoms, as well as poorer health status and quality of
life in the expected directions (133). The function compo-
nent score also was found to be moderately to highly
correlated with the Fall Efficacy Scale International, the
Short Physical Performance Battery, the Timed Up & Go
Test, and other performance-based measures (e.g. normal
speed, maximum speed, step length; Spearman’s correla-
tions ranged from 0.42–0.76) (130).

Ability to detect change. Data are limited. However,
Denkinger and colleagues used standardized response
mean (SRM) values to evaluate sensitivity to change across
a 3-week period for the function component of the LLFDI-
Abbreviated. SRM values were all significant with me-
dium effect sizes, varying with the treatment period (130).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Similar to the original version, the LLFDI-
Abbreviated covers a range of disability domains not
found in many arthritis-specific measures, including a
participation in diverse social activities and roles. It asks
participants for information about the frequency of in-
volvement in activities and roles, as well as limitations.
Its shorter length may make it useful in studies with indi-
viduals who have arthritis. Preliminary findings suggest
that the measure may also be applicable to younger and
middle-aged samples.

Caveats and cautions. Additional psychometric anal-
yses of the measure are needed to assess reliability, valid-
ity, and sensitivity to change.

Clinical usability. More research is needed prior to a
recommendation on the clinical usability of the LLFDI-
Abbreviated.

Research usability. More research is needed in arthritis,
but the LLFDI-Abbreviated is a potentially attractive tool
as its items include both activity limitations and disability
with roles. The shorter length of this version may make it
more feasible for use.
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Measures of Adult Pain
Visual Analog Scale for Pain (VAS Pain), Numeric Rating Scale for Pain (NRS Pain),
McGill Pain Questionnaire (MPQ), Short-Form McGill Pain Questionnaire (SF-MPQ),
Chronic Pain Grade Scale (CPGS), Short Form-36 Bodily Pain Scale (SF-36 BPS),
and Measure of Intermittent and Constant Osteoarthritis Pain (ICOAP)

GILLIAN A. HAWKER, SAMRA MIAN, TETYANA KENDZERSKA, AND MELISSA FRENCH

INTRODUCTION

Our purpose is to provide an overview of available generic
and rheumatology population–specific questionnaires
suitable for evaluating pain in adult rheumatology popu-
lations. The content, ease of use, and measurement prop-
erties of the questionnaires are presented and compared
in order to assist both clinicians and researchers select
the questionnaire that is most appropriate for their pur-
pose. The questionnaires are presented in the following
order: generic unidimensional pain questionnaires (Visual
Analog Scale and Numeric Rating Scale), generic multi-
dimensional pain questionnaires (Short-form McGill Pain
Questionnaire, Chronic Pain Grade Scale, and Short Form-
36 Bodily Pain Scale), and finally an arthritis-specific pain
questionnaire (Measure of Intermittent and Constant Os-
teoarthritis Pain). Composite measures of arthritis symp-
toms, including pain and associated disability, specifically
the Western Ontario and McMaster Universities Osteo-
arthritis Index and the Arthritis Impact Measurement
Scales, are described in Measures of Knee Function and
Measures of Disability, respectively.

VISUAL ANALOG SCALE (VAS) FOR PAIN

Description

Purpose. The pain VAS is a unidimensional measure of
pain intensity (1), which has been widely used in diverse
adult populations, including those with rheumatic dis-
eases (2–5).

Content. The pain VAS is a continuous scale comprised
of a horizontal (HVAS) or vertical (VVAS) line, usually 10
centimeters (100 mm) in length, anchored by 2 verbal
descriptors, one for each symptom extreme (2,6). Instruc-
tions, time period for reporting, and verbal descriptor an-
chors have varied widely in the literature depending on
intended use of the scale (7).

Number of items. The pain VAS is a single-item scale.
Response options/scale. For pain intensity, the scale is

most commonly anchored by “no pain” (score of 0) and
“pain as bad as it could be” or “worst imaginable pain”
(score of 100 [100-mm scale]) (6–8). To avoid clustering of
scores around a preferred numeric value, numbers or ver-
bal descriptors at intermediate points are not recom-
mended (4,9).

Recall period for items. Varies, but most commonly
respondents are asked to report “current” pain intensity or
pain intensity “in the last 24 hours.”

Practical Application

How to obtain. The pain VAS is available in the public
domain at no cost (7). Graphic formats for the VAS may be
obtained from Scott & Huskisson (9) or online: http://
www.amda.com/tools/library/whitepapers/hospiceinltc/
appendix-a.pdf.

Method of administration. The pain VAS is self-
completed by the respondent. The respondent is asked to
place a line perpendicular to the VAS line at the point that
represents their pain intensity (2,9,10).

Scoring. Using a ruler, the score is determined by mea-
suring the distance (mm) on the 10-cm line between the
“no pain” anchor and the patient’s mark, providing a range
of scores from 0–100 (6).

Score interpretation. A higher score indicates greater
pain intensity. Based on the distribution of pain VAS
scores in postsurgical patients (knee replacement, hyster-
ectomy, or laparoscopic myomectomy) who described
their postoperative pain intensity as none, mild, moderate,
or severe, the following cut points on the pain VAS have
been recommended: no pain (0–4 mm), mild pain (5–44
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mm), moderate pain (45–74 mm), and severe pain (75–
100 mm) (11). Normative values are not available.

Respondent burden. The VAS takes !1 minute to com-
plete (3,7).

Administrative burden. The VAS is administered as a
paper and pencil measure. As a result, it cannot be admin-
istered verbally or by phone. No training is required other
than the ability to use a ruler to measure distance to
determine a score (7,9). Caution is required when photo-
copying the scale as this may change the length of the
10-cm line (6). As slightly lower scores have been reported
on the HVAS compared to the VVAS (12), the same align-
ment of scale should be used consistently within the same
patient.

Translations/adaptations. Minimal translation difficul-
ties have led to an unknown number of cross-cultural
adaptations.

Psychometric Information

Method of development. The pain VAS originated from
continuous visual analog scales developed in the field of
psychology to measure well-being (13,14). Woodforde and
Merskey (15) first reported use of the VAS pain scale with
the descriptor extremes “no pain at all” and “my pain is as
bad as it could possibly be” in patients with a variety of
conditions. Subsequently, others reported use of the scale
to measure pain in rheumatology patients receiving phar-
macologic pain therapy (2,6,9). While variable anchor pain
descriptors have been used, there does not appear to be
any rationale for selecting one set of descriptors over an-
other.

Acceptability. The pain VAS requires little training to
administer and score and has been found to be acceptable
to patients (2,10). However, older patients with cognitive
impairment may have difficulty understanding and there-
fore completing the scale (6,16). Supervision during com-
pletion may minimize these errors (9).

Reliability. Test–retest reliability has been shown to be
good, but higher among literate (r " 0.94, P ! 0.001) than
illiterate patients (r " 0.71, P ! 0.001) before and after
attending a rheumatology outpatient clinic (8).

Validity. In the absence of a gold standard for pain,
criterion validity cannot be evaluated. For construct valid-
ity, in patients with a variety of rheumatic diseases, the
pain VAS has been shown to be highly correlated with a
5-point verbal descriptive scale (“nil,” “mild,” “moder-
ate,” “severe,” and “very severe”) and a numeric rating
scale (with response options from “no pain” to “unbear-
able pain”), with correlations ranging from 0.71–0.78 and
0.62–0.91, respectively) (3). The correlation between ver-
tical and horizontal orientations of the VAS is 0.99 (12).

Ability to detect change. In patients with chronic in-
flammatory or degenerative joint pain, the pain VAS has
demonstrated sensitivity to changes in pain assessed
hourly for a maximum of 4 hours and weekly for up to 4
weeks following analgesic therapy (P ! 0.001) (10). In
patients with rheumatoid arthritis, the minimal clinically
significant change has been estimated as 1.1 points on an
11-point scale (or 11 points on a 100-point scale) (17). A
minimum clinically important difference of 1.37 cm has

been determined for a 10-cm pain VAS in patients with
rotator cuff disease evaluated after 6 weeks of nonopera-
tive treatment (18).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths/caveats and cautions/clinical and research
usability. The VAS is widely used due to its simplicity
and adaptability to a broad range of populations and set-
tings. Its acceptability as a generic pain measure was dem-
onstrated in the early 1970s. Limitations to the use of the
pain VAS include the following: older patients may have
difficulty completing the pain VAS due to cognitive im-
pairments or motor skill issues, scoring is more compli-
cated than that for the Numeric Rating Scale for pain
(described below), and it cannot be administered by tele-
phone, limiting its usefulness in research.

NUMERIC RATING SCALE (NRS) FOR PAIN

Description

Purpose. The NRS for pain is a unidimensional measure
of pain intensity in adults (19–21), including those with
chronic pain due to rheumatic diseases (3,8). Although
various iterations exist, the most commonly used is the
11-item NRS (22), which is described here.

Content. The NRS is a segmented numeric version of
the visual analog scale (VAS) in which a respondent se-
lects a whole number (0–10 integers) that best reflects the
intensity of their pain (21). The common format is a hori-
zontal bar or line (23). Similar to the pain VAS, the NRS
is anchored by terms describing pain severity extremes
(3,20,21).

Number of items. The pain NRS is a single 11-point
numeric scale (3).

Response options/scale. An 11-point numeric scale
(NRS 11) with 0 representing one pain extreme (e.g., “no
pain”) and 10 representing the other pain extreme (e.g.,
“pain as bad as you can imagine” and “worst pain imag-
inable”) (20,21).

Recall period for items. Varies, but most commonly
respondents are asked to report pain intensity “in the last
24 hours” or average pain intensity (24).

Practical Application

How to obtain. Available from the web site: http://
www.partnersagainstpain.com/printouts/A7012AS2.pdf.

Method of administration. The NRS can be adminis-
tered verbally (therefore also by telephone) or graphically
for self-completion (6). The respondent is asked to indicate
the numeric value on the segmented scale that best de-
scribes their pain intensity.

Scoring. The number that the respondent indicates on
the scale to rate their pain intensity is recorded. Scores
range from 0–10.

Score interpretation. Higher scores indicate greater
pain intensity.
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Respondent burden. The pain NRS takes !1 minute to
complete.

Administrative burden. The pain NRS is easy to admin-
ister and score (6,25).

Translations/adaptations. Like the pain VAS, minimal
language translation difficulties support the use of the NRS
across cultures and languages (26).

Psychometric Information

Method of development. To improve discrimination for
detecting relatively small changes, an NRS comprised of
numbers along a scale was used in a population of 100
patients with a variety of rheumatic diseases (3). Varia-
tions in pain descriptors used as anchors for end points on
the pain NRS have been reported in the literature (3,6,24).
However, the methodology used to develop these various
anchor terms is unknown.

Acceptability. Chronic pain patients prefer the NRS
over other measures of pain intensity, including the pain
VAS, due to comprehensibility and ease of completion
(27). However, focus groups of patients with chronic back
pain and symptomatic hip and knee osteoarthritis (OA)
have found that the pain NRS is inadequate in capturing
the complexity and idiosyncratic nature of the pain expe-
rience or improvements due to symptom fluctuations
(28,29).

Reliability. High test–retest reliability has been ob-
served in both literate and illiterate patients with rheuma-
toid arthritis (r " 0.96 and 0.95, respectively) before and
after medical consultation (8).

Validity. For construct validity, the NRS was shown to
be highly correlated to the VAS in patients with rheumatic
and other chronic pain conditions (pain #6 months): cor-
relations range from 0.86 to 0.95 (3,8).

Ability to detect change. In clinical trials of pregabalin
for diabetic neuropathy, postherpetic neuralgia, chronic
low back pain, fibromyalgia, and OA, analyses of the rela-
tionships between changes in pain NRS scores and patient
reports of overall improvement, measured using a stan-
dard 7-point patient global impression of change, demon-
strated a reduction of 2 points, or 30%, on the pain NRS
scores to be clinically important (22). Similar results were
found in low back pain patients when changes in pain
NRS scores were compared to patient improvements in
pain after physical therapy, using a 15-point Global Rating
of Change scale (19).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths/caveats and cautions/clinical and research
usability. The pain NRS is a valid and reliable scale to
measure pain intensity. Strengths of this measure over the
pain VAS are the ability to be administered both verbally
(therefore by telephone) and in writing, as well as its
simplicity of scoring. However, similar to the pain VAS,
the pain NRS evaluates only 1 component of the pain
experience, pain intensity, and therefore does not capture
the complexity and idiosyncratic nature of the pain expe-
rience or improvements due to symptom fluctuations.

MCGILL PAIN QUESTIONNAIRE (MPQ)

Description

Purpose. A multidimensional pain questionnaire de-
signed to measure the sensory, affective and evaluative
aspects of pain and pain intensity in adults with chronic
pain, including pain due to rheumatic diseases (30,31).

Content. The scale contains 4 subscales evaluating the
sensory, affective and evaluative, and miscellaneous as-
pects of pain, responses to which comprise the Pain Rating
Index, and a 5-point pain intensity scale (Present Pain
Intensity).

Number of items. The Pain Rating Index contains 78
pain descriptor items categorized into 20 subclasses, each
containing 2–6 words that fall into 4 major subscales:
sensory (subclasses 1–10), affective (subclasses 11–15),
evaluative (subclass 16), and miscellaneous (subclasses
17–20). There is also a 1-item pain intensity scale (30).

Response options/scale. The value (score) associated
with each descriptor is based on its position or rank order
within the word set. The Present Pain Intensity scale, a
measure of the magnitude of pain experienced by an indi-
vidual, is a numeric-verbal combination that indicates
overall pain intensity (31) and includes 6 levels: none (0),
mild (1), discomforting (2), distressing (3), horrible (4), and
excruciating (5) (32).

Recall period for items. Present pain (31).
Examples of use. The MPQ can be used to evaluate the

efficacy and effectiveness of pain interventions and to
identify qualities of pain associated with distinct nocio-
ceptive disorders and neuropathic pain disorders, includ-
ing arthritis (30).

Practical Application

How to obtain. The MPQ is available at no cost from
the developer, Ronald Melzack, PhD, Department of Psy-
chology, McGill University, 1205 Dr. Penfield Avenue,
Montreal, Quebec H3A 1B1, Canada, and online (http://
www.qolid.org) by paying a membership fee.

Method of administration. The MPQ is interviewer-
administrated using paper and pencil. The interviewer
must read instructions to the respondent and define any
words that the respondent does not understand. For each
subclass of words, the respondent is instructed to select
1 word that fits their present pain. If none of the words
describe their pain, then no word is selected (30,33).

Scoring. The MPQ is scored by hand by first counting
the number of words selected to obtain a Number of Words
Chosen score (0–20 words). Pain Rating Index scores range
from 0–78 based on the rank values of the chosen words.
The value (score) associated with each descriptor is based
on its position or rank order in the word set, such that the
first word is given a value of 1, the next a value of 2 and so
on. Rank values are summed within each subclass as well
as overall. Scores on the Present Pain Intensity scale range
from 0–5 (31).

Score interpretation. A higher score on the MPQ indi-
cates worse pain. The Pain Rating Index is interpreted both
in terms of quantity of pain, as evidenced by the number of
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words used and the rank values of the words, as well as the
quality of pain, as evidenced by the particular words that
are chosen. The normative mean scores across painful con-
ditions ranged from 24–50% of the maximum score (7).

Respondent burden. Completion of the MPQ can take
up to 20 minutes (33).

Administrative burden. No training is required to score
and interpret the MPQ, other than the ability of the inter-
viewer to define each word (30,33). Time to score is 2–5
minutes.

Translations/adaptations. There are a total of 44 differ-
ent versions of the MPQ, representing 26 different languag-
es/cultures (34). The MPQ has been translated into Eng-
lish, French (35), German (36–38), Norwegian (39), Danish
(40), Italian (41), Japanese (42), Finnish (43), Spanish (44),
Chinese (45), Dutch (46), Amharic (47), Slovak (48), Turk-
ish (49), and Portuguese (50–52).

Psychometric Information

Method of development. Pain descriptors were derived
from recording the words used by chronic pain patients to
describe their pain; these descriptors were then catego-
rized into subclasses and rank ordered by intensity using
a numerical scale by groups of physicians, patients, and
students (31,53).

Acceptability. Some respondents have difficulty with
the complexity of the vocabulary used, resulting in failure
to read the instructions carefully and to see essential fea-
tures (54).

Reliability. In a study of general rheumatology clinic
patients, test–retest reliability for the 3 MPQ pain items
(“nagging,” “aching,” and “stabbing”) ranged from a high
of 0.81 for 1-day recall to a low of 0.59 for 7-day recall (55).
These findings are consistent with those of other studies
evaluating test–retest reliability in populations with a va-
riety of other conditions including arthritis and other mus-
culoskeletal conditions (r " #0.70) (31,56,57).

Validity. Content validity. Arthritis patients, regardless
of their disease severity, used similar words to describe the
sensory aspects of their pain. MPQ words have been shown
to differentiate between 4 different circumstances of rheu-
matoid arthritis (RA) pain (i.e., overall pain at rest, overall
pain on movement, joint pain at rest, and joint pain on
movement) (58). The MPQ has the ability to detect mild
pain due to the multidimensional nature of the scale and
the large number of pain descriptor options (59).

Construct validity. In RA, the number of sensory and
affective MPQ words selected has been positively corre-
lated with visual analog scale (VAS) scores of severity of
pain at rest and on movement (r " 0.27, P ! 0.01 and r "
0.17, P ! 0.05, respectively) (58). Higher Pain Rating Index
scores are associated with negative affect (e.g., Minnesota
Multiphasic Personality Inventory, Pain Catastrophizing
Scale) (60). In knee pain or knee osteoarthritis patients,
higher MPQ scores were associated with greater anxiety
and depression (r " 0.30, P ! 0.05 and r " 0.31, P ! 0.05,
respectively) (60), and greater symptoms and disability
using the Western Ontario and McMaster Universities pain
scale (r " 0.34–0.38) (61).

Ability to detect change. In clinical trials designed to
evaluate the efficacy of different pain therapies on post-
operative pain after general surgical and orthopedic pro-
cedures, the relative effect sizes for the MPQ-Pain Rating
Index compared with a 4-point categorical verbal rating
scale and a pain VAS were 1.08 (moderate) and 1.12
(good), respectively (62).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths/caveats and cautions/clinical and research
usability. The MPQ is a valid and reliable tool that eval-
uates both the quality and quantity of pain through use
of unique pain descriptors. This may be useful in epide-
miologic studies and clinical trials of older patients with
multimorbidity, in whom pain may arise from multiple
causes. Specifically, use of the MPQ may help to identify
neuropathic type pain from nocioceptive type pain. A
limitation of the MPQ is the rich vocabulary required of
respondents for completion. Further, sex and ethnic dif-
ferences may affect selection of pain descriptors. However,
the interviewer can facilitate MPQ completion by provid-
ing respondents with clear definitions of words during
administration.

SHORT-FORM MCGILL PAIN QUESTIONNAIRE
(SF-MPQ)

Description

Purpose. The SF-MPQ, a shorter version of the MPQ, is
a multidimensional measure of perceived pain in adults
with chronic pain, including pain due to rheumatic dis-
eases (30,33).

Content. The SF-MPQ is comprised of 15 words (11
sensory and 4 affective) from the original MPQ (33).

Number of items. The Pain Rating Index is comprised of
2 subscales: 1) sensory subscale with 11 words or items
and 2) affective subscale with 4 words or items, which are
rated on an intensity scale as 0 " none, 1 " mild, 2 "
moderate, or 3 " severe. The SF-MPQ also includes 1 item
for present pain intensity and 1 item for a 10-cm visual
analog scale (VAS) for average pain (33).

Recall period for items. Present time.
Examples of use. To discriminate among different pain

syndromes (33,63,64) and evaluate the responsiveness of
different symptoms to treatment (65,66).

Practical Application

How to obtain. See this section for the MPQ above.
Method of administration. See this section for the MPQ

above.
Scoring. For the Pain Rating Index, each selected word

is scored from 0 (none) to 3 (severe). The total Pain Rating
Index score is obtained by summing the item scores (range
0–45). Scores on the Present Pain Intensity range from 0–5
and on the VAS from 0–10.

Pain Measures for Adults S243



Score interpretation. There are no established critical
cut points. As for the MPQ, a higher score indicates worse
pain.

Respondent burden. The SF-MPQ takes $2–5 minutes
to complete (33).

Administrative burden. No training is required to score
and interpret the SF-MPQ other than the ability of the
interviewer to define each word (33). Time to score is
$1 minute.

Translations/adaptations. The SF-MPQ has been trans-
lated into the following languages: English, French, Am-
haric (47), Chinese (67), Czech (68), Danish (69), Farsi (70),
Greek (71,72), Hebrew (73), Hindi (74), Korean (75,76),
Norwegian (77), Swedish (78), Thai (79), and Turkish
(49,80).

Psychometric Information

Method of development. In addition to indices of over-
all pain intensity (the Present Pain Intensity [31] and VAS
[81]), a selection of pain descriptors representing sensory
and affective categories were retained from the original
version of the MPQ (31). Other than for one descriptor
(“splitting”), those selected for inclusion in the SF-MPQ
were those chosen by greater than one-third of patients
with various types of pain (31,82–84).

Acceptability. Standardized instructions for patient
completion have not been published. Some difficulties
with completion have been reported and attributed to un-
familiar descriptors and unclear written instructions.
However, experience in completing the SF-MPQ and ver-
bal instructions improved completion among osteoarthri-
tis (OA) patients (85).

Reliability. For internal consistency, using the SF-MPQ
in rheumatoid arthritis (RA) and fibromyalgia patients,
Cronbach’s alphas were estimated at ! " 0.73–0.89 (78).
In the same study (78), test–retest reliability ranged from
0.45–0.73 for 1-month and 3-month intervals. Among
rheumatology patients, test–retest reliability was 0.79–
0.93 at intervals of 1 to 3 days (86). In an OA population,
high intraclass correlations were demonstrated for the
total, sensory, affective, and average pain scores (5-day
period): 0.96, 0.95, 0.88, and 0.89, respectively (85).

Validity. The SF-MPQ was found to have more content
validity among patients with fibromyalgia than for those
with RA. Percentage of use of 15 pain descriptors by 2
groups was significantly different for all words except
“throbbing” and “punishing-cruel.” The mean intensity
score for each word ranged from 1.69 for “sickening” to
2.60 for “tender” in the fibromyalgia group and 1.57 for
“fearful” to 2.18 for “aching” in the RA group (78). For
construct validity, the SF-MPQ was found to be moder-
ately correlated with both the Western and Ontario and
McMaster Universities Osteoarthritis Index and the Short
Form 36 Health Survey bodily pain scales (r " 0.36 and
%0.36, respectively; P ! 0.01) in 200 patients with hip and
knee OA (61).

Ability to detect change. Although designed for descrip-
tive purposes, the SF-MPQ has been found to be sensitive
to the effects of pain therapies in a variety of population
settings (86–88). In patients with a range of musculoskel-

etal conditions reporting improvements in pain after reha-
bilitation and surgical interventions, the Norwegian SF
(NSF)-MPQ scores were found to be responsive to change
(standardized response mean values #0.80): a mean im-
provement in NSF-MPQ total scores #5 on the 0–45 scale
demonstrated a clinically important change (86). In an OA
population, the minimum detectable change for total, sen-
sory, affective, average, and current pain components have
been estimated as 5.2, 4.5, 2.8, 1.4, and 1.4 cm, respec-
tively (85).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths/caveats and cautions/clinical and research
usability. The SF-MPQ is easier to use and takes less
time to administer and complete than the longer form. The
word choices are not as complex, and the intensity rank-
ing of mild, moderate, and severe is better understood by
patients (33). However, sufficient experience is required
to adequately complete the SF-MPQ; therefore, new users
require supervision during completion (85). In 2009, the
short form was further revised for use in neuropathic
and nonneuropathic pain conditions (SF-MPQ-2). The
SF-MPQ-2 includes 7 additional symptoms relevant to
neuropathic pain, for a total of 22 items with 0–10 numer-
ical response options (89). We await further psychometric
testing of this revised measure, which may play a useful
role in the future with respect to identifying rheumatic
disease patients with neuropathic versus nociceptive pain
patterns.

CHRONIC PAIN GRADE SCALE (CPGS)

Description

Purpose. The CPGS is a multidimensional measure that
assesses 2 dimensions of overall chronic pain severity:
pain intensity and pain-related disability. It is suitable for
use in all chronic pain conditions, including chronic mus-
culoskeletal (MSK) and low back pain (90).

Content. Subscale scores for pain intensity and dis-
ability are combined to calculate a chronic pain grade
that enables classification of chronic pain patients into
5 hierarchical categories: grades 0 (no pain) to IV (high
disability-severely limiting) (90).

Number of items. The CPGS is comprised of 7 items.
Response options/scale. All items are scored on an 11-

point Likert scale, with responses ranging from 0–10.
Recall period for items. Pain in the past 3–6 months.
Examples of use. The CPGS has been used in epidemi-

ologic studies and clinical trials to evaluate and compare
pain severity across groups and in response to treatment
effects, and in clinical practice to improve the prognostic
judgments of physicians (91–93).

Practical Application

How to obtain. Please note that the scale is available
in the original reference (90), as well as directly from the
author.
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Method of administration. The CPGS is an interview-
administered questionnaire that can also be self-
completed by respondents.

Scoring. Scores are calculated for 3 subscales: the char-
acteristic pain intensity score, which ranges from 0–100,
is calculated as the mean intensity ratings for reported
current, worst, and average pain; the disability score,
which ranges from 0–100, is calculated as the mean rating
for difficulty performing daily, social, and work activities;
and the disability points score, which ranges from 0–3, is
derived from a combination of ranked categories of num-
ber of disability days and disability score.

Score interpretation. The 3 subscale scores (character-
istic pain intensity, disability score, and the disability
points score) are used to classify subjects into 1 of the 5
pain severity grades: grade 0 for no pain, grade I for low
disability-low intensity, grade II for low disability-high
intensity, grade III for high disability-moderately limiting,
and grade IV for high disability-severely limiting.

Respondent burden. Time to complete the CPGS does
not exceed 10 minutes.

Administrative burden. The CPGS is easy to adminis-
ter. Scoring is complex.

Translations/adaptations. The CPGS has been adapted
into UK English (94). An Italian version has been devel-
oped to evaluate severity in chronic pain patients (95).

Psychometric Information

Method of development. Interviews were conducted
with primary care patients with back pain, headache,
and temporomandibular disorder (96). The development
of the graded classification drew on concepts by Turk and
Rudy of chronic pain severity (97,98). Two of the items
used in the disability score were adapted from their Multi-
dimensional Pain Inventory (99). The Guttman scaling
method was used to develop the graded classification of
chronic pain (90).

Acceptability. The CPGS is easy to understand and
complete based on a high response rate (76.3%) to a postal
survey sent to general practice patients in the UK (94).
Among MSK chronic pain patients, missing values were
only noted in !3% of each of the questions in an Italian
version of the CPGS (100).

Reliability. For internal consistency, Cronbach’s alpha
was shown to be ! " 0.74 among patients with chronic
back pain (90). In an Italian version of CPGS, Cronbach’s
alpha ranged from 0.81–0.89 for subscales and global
scores in patients with chronic MSK pain (95). In UK
general practice patients with low back pain, test–retest
reliability was high after a 2-week interval (weighted " "
0.81 [95% confidence interval 0.65–0.98]) (101).

Validity. For construct validity, cross-sectional and lon-
gitudinal studies of general practice patients have shown
that higher scores on the CPGS, indicating greater chronic
pain, are significantly associated with higher rates of un-
employment, greater pain impact scale scores, greater use
of opioid analgesics and physician visits, depressed mood,
and lower self-rated health status (90,94,102). Compari-
sons of CPGS scores with the Short Form 36 Health Survey

(SF-36) indicate that a higher chronic pain grade using the
CPGS is associated with poorer physical, psychological,
social, and general health as measured by the SF-36 (P "
0.001) (102) and worse scores on the SF-36 bodily pain
scale (# " %0.545, P ! 0.0001) (95). Spearman’s correla-
tion coefficients for the CPGS scores and the various di-
mensions of SF-36 were highest for the pain dimension
(r " %0.71 to %0.84) and lowest for the mental health
dimension (r " %0.28 to %0.38) (94).

Ability to detect change. Among patients with moderate
to severe chronic MSK pain, the CPGS has been shown to
be modestly responsive to changes after 12 months of
treatment with an efficacious pain intervention, with stan-
dardized effect sizes for the intensity and disability sub-
scales of 0.41 and 0.43, respectively. Among participants
with chronic knee or hip pain, the standardized effect size
for the CPGS intensity was 0.32 (91).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths/caveats and cautions/clinical and research
usability. The CPGS is a valid and reliable tool that is
useful for the evaluation of chronic MSK pain; it allows
for grading of the global severity of chronic pain and there-
fore analysis of the qualitative changes in chronic pain
over time. Further, the CPGS assesses not only aspects of
the pain itself, but also the impact of the pain on daily,
social, and work activities, which is a significant advan-
tage over many other pain questionnaires. A limitation of
the CPGS relative to the other scales reported here is the
complexity of scoring, which renders it less useful for
assessment of pain at point of care. Additionally, further
research is needed to be able to compare scoring methods
and cut points.

SHORT FORM 36 BODILY PAIN SCALE
(SF-36 BPS)

Description

Purpose. The SF-36 BPS is 1 of 8 subscales of the Med-
ical Outcomes Study SF-36 questionnaire (103,104), a
generic measure of health status designed for use in pop-
ulation surveys (105). In 1996, version 2.0 of the SF-36
(SF-36v2) was introduced to correct deficiencies identified
in the original version, SF-36v1 (106). The 2-item SF-36
BPS subscale assesses bodily pain as a dimension of health
status (104,105).

Content. The SF-36 BPS assesses bodily pain intensity
and interference of pain with normal activities.

Number of items. The SF-36 BPS is a 2-item scale.
Response options/scale. Intensity of bodily pain is eval-

uated using a 6-point rating scale of “none” to “very se-
vere.” The extent to which pain has interfered with work
is evaluated on a 5-point rating scale from “not at all” to
“extremely.”

Recall period for items. The SF-36 BPS is available in
both standard (4 week) and acute (1 week) recall versions
(105,106).
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Examples of use. The SF-36 and its subscales, including
the BPS, have been used in epidemiologic studies to com-
pare health status across populations and within popula-
tion subgroups, such as in estimating the relative burden
of different diseases, including rheumatic diseases (107),
and differentiating the health benefits of different treat-
ments (108).

Practical Application

How to obtain. The SF-36 and its various versions have
been developed by the Rand Corporation and John E. Ware
(SF-36 Health Survey, The Health Institute, New England
Medical Center Hospitals, Box 345, 750 Washington Street,
Boston, MA, 02111). The Medical Outcomes Trust, Health
Assessment Lab, and Quality Metric Incorporated are co-
copyright holders of all SF-36 and SF-12 surveys. All
SF-36 survey instruments, scoring manuals, and licenses
for use are available from QualityMetric at www.quality
metric.com. Different charges are levied for academic and
commercial use.

Method of administration. The SF-36 BPS is suitable
for self-administration, computerized administration, or
administration by a trained interviewer in person or by
telephone. Telephone voice recognition interactive sys-
tems and online administrations are currently being
evaluated.

Scoring. Responses for each of the 2 SF-36 BPS items
are recoded into final item values (109). The raw scale
score is computed as a simple algebraic sum of the recoded
item values. The raw scale score is then transformed to a
0–100 scale. Norm-based scores may be calculated for
SF-36v2 by including population normative data in the
scoring algorithms. The BPS score is only calculated if
both items are completed.

Score interpretation. SF-36v1 BPS scores range from
0–100. A higher score indicates lack of bodily pain.
SF-36v2 uses norm-based scoring, where 50 is the “aver-
age” for the population. Therefore, scores above or be-
low 50 can be considered above or below, respectively,
the population average health status for bodily pain, and
scores can be interpreted based on deviance from the mean
(10 points " 1 SD). Population normative data are avail-
able for the US and UK.

Respondent burden. The BPS takes !2 minutes to com-
plete.

Administrative burden. Training to administer, score,
and interpret is minimal. Administration guidelines are
specific and clearly outlined.

Translations/adaptations. SF-36 has been translated
and adapted for use in more than 50 countries as part of
the International Quality of Life Assessment (IQOLA) Proj-
ect. Currently, published forms include the German (110),
Spanish (111), Swedish (112), and Italian (113) transla-
tions and English-language adaptations for use in Austra-
lia/New Zealand, Canada, and the UK. Information about
translations is available from the IQOLA Program of the
Health Assessment Lab in Boston, Massachusetts (http://
www.iqola.org).

Psychometric Information

Method of development. The Medical Outcomes Study
researchers selected and adapted questionnaire items from
instruments in use since the 1970s and 1980s (114–117) to
develop a new 149-item Functioning and Well-Being Pro-
file. Items were subsequently reduced and improvements
were made in item wording, format, and scoring to pro-
duce the SF-36. One item on pain intensity was retained
from an earlier version of the SF-20 question regarding
bodily pain or discomfort. In order to improve prediction
of best total scores for the Behavioural Effects of Pain Scale
in the Medical Outcomes Study (114), a second item was
added to measure the extent to which pain interferes in
activities (105).

Acceptability. Generally easy to administer and com-
plete (103,118).

Reliability. For internal consistency, Cronbach’s ! for
the SF-36 BPS administered in hip (118) and knee (119)
osteoarthritis (OA) patients was 0.72 and 0.77, respec-
tively; using a Chinese version of the SF-36 BPS in rheu-
matoid arthritis (RA) patients, Cronbach’s ! was 0.91
(120). In adults with persistent back, hip, or knee pain
recruited from primary care, Cronbach’s ! was 0.59 (100).
Among patients from 2 general practices in the UK, the
test–retest reliability over a 2-week period was 0.78 (121).
Over a 14-day interval, test–retest reliability of a Chinese
SF-36 version used in Chinese-speaking RA patients was
0.82 (120).

Validity. Regarding face and content validity, items
were derived from pre-existing questionnaires used in
large population studies. However, both floor and ceiling
effects have been reported (118). Regarding construct va-
lidity, the proportions reporting no pain on the Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) and the SF-36 BPS were 32.2% and 13.6%,
respectively, and pain scores were modestly correlated
(%0.55) (122) among patients who had undergone joint
replacement surgery. In the same study, the WOMAC bet-
ter discriminated subjects with varying severity of knee
problems, whereas the SF-36 BPS better discriminated
subjects with varying levels of self-reported health status
and comorbidity. In patients with hip and knee OA, cor-
relations between the WOMAC pain scale and the SF-36
BPS are in the range of 0.6–0.7 (61,121,123). In Chinese-
speaking patients with RA, moderate correlations were
reported between the Chinese SF-36 BPS and physician
global assessment of disease activity (r " %0.34), physi-
cian’s assessment of global disease activity (r " %0.35),
and patient pain assessment based on a pain visual analog
scale (r " %0.48) (120).

Ability to detect change. Although the SF-BPS is de-
signed to measure the health status of populations, it has
been shown to be responsive to improvements in pain.
Among patients undergoing knee replacement surgery,
the estimated minimum clinically important difference
(MCID) ranged from 16.86/100 (SD 31.83) at 6 months to
6.69/100 (SD 29.20) at 2 years (119). In a similar study on
hip replacement, the estimated MCID ranged from 14.67/
100 (SD 26.46) to 18.34/100 (SD 27.06) at 6 months and 2
years, respectively (118). The minimal detectable change
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for the SF-36 BPS ranged from 37.91/100 (knee OA) to
38.09/100 (hip OA) at 6 months (118,119).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths/caveats and cautions/clinical and research
usability. The SF-36 BPS is a valid and reliable generic
questionnaire designed to evaluate bodily pain as a dimen-
sion of overall health status and has been widely used
internationally and in diverse populations. Its advantages
include simplicity of administration and usefulness in
making comparisons across populations for research pur-
poses. At point of patient care, a disease-specific pain
measure may be more useful to discriminate levels of pain
severity, and therefore response to treatment.

MEASURE OF INTERMITTENT AND
CONSTANT OSTEOARTHRITIS PAIN (ICOAP)

Description

Purpose. The ICOAP measure is a multidimensional
osteoarthritis (OA)-specific measure designed to compre-
hensively evaluate the pain experience in people with hip
or knee OA, including pain intensity, frequency, and im-
pact on mood, sleep, and quality of life, independent of
the effect of pain on physical function (28). It is intended
for use alongside a measure of physical disability.

Content. The ICOAP is an 11-item scale evaluating 2
pain domains: a 5-item scale evaluates constant pain and
a 6-item scale evaluates intermittent pain or “pain that
comes and goes” (28). Two supplementary questions can
be used to assess predictability of intermittent pain when
present (124). Both a hip and knee joint version of the
ICOAP are available (28).

Number of items: 11 items in 2 domains with 2 supple-
mentary items on intermittent pain predictability.

Response options/scale. All items are constructed as
rating scales with 5 levels of response. For items asking
about intensity, response options are “not at all,” “mildly,”
“moderately,” “severely,” and “extremely.” For items
about frequency, response options are “never,” “rarely,”
“sometimes,” “often,” and “very often” (28). For the sup-
plementary items asking about predictability of pain, the
response options are “never,” “rarely,” “sometimes,”
“often,” and “very often” (124).

Recall period for items. Past week.
Endorsements. Osteoarthritis Research Society Inter-

national (OARSI)/Outcome Measures in Rheumatology
(OMERACT) Initiative.

Practical Application

How to obtain. The ICOAP and ICOAP Users Guide
can be obtained free of charge from the OARSI web site,
www.oarsi.org.

Method of administration. The measure can be inter-
viewer-administered in person or by telephone (28). Re-
spondents should complete both subscales (63).

Scoring. Each ICOAP item is scored from 0–4. A score
is separately produced for each subscale by summing the
items’ subscale scores and then normalizing each score
from 0 (no pain) to 100 (extreme pain). A total ICOAP score
can be calculated by summing the 2 subscale scores, and
normalizing from 0 (no pain) to 100 (extreme pain). Rules
have been created to deal with missing data (63). No scor-
ing guidelines are available for the 2 supplementary items.

Score interpretation. Higher scores indicate a worse
pain experience.

Respondent burden. The ICOAP takes !10 minutes to
complete.

Administrative burden. Easy to administer and score.
Translations/adaptations. To date, the ICOAP has been

translated into the following languages: English (North
America and UK), Czech, Dutch, French (France), Ger-
man (125), Italian, Norwegian, Spanish (Castillan), North
and Central American Spanish, Swedish, Portuguese (50),
Greek, Romanian, and Russian (126). Translated versions
are available at www.oarsi.org.

Psychometric Information

Method of development. Focus groups were conducted
in individuals with painful hip or knee OA in 4 countries
(US, UK, Canada, and Australia) to generate items pertain-
ing to the OA pain experience (28,127). Content analysis of
resulting transcripts was used to identify themes, which
were verified with participants. Subsequent psychometric
testing was conducted in subjects age $40 years with hip
or knee OA drawn from rheumatologists’ practices, joint
replacement wait lists, and from among the members of an
existing OA cohort (28).

Acceptability. The ICOAP has been shown to be easy to
understand and complete; subjects felt positive about the
inclusion of the 2 distinct pain domains (constant pain
and pain that comes and goes) (126).

Reliability. Regarding content validity, Cronbach’s !
was 0.93 (28) for 100 individuals with hip and knee OA.
Test–retest reliability in 76 individuals with hip and knee
OA, age $40 years, demonstrated an intraclass correlation
coefficient of 0.85 (95% confidence interval 0.76–0.91)
(122).

Validity. Content and face validity were determined
through focus groups used to develop the ICOAP. For
construct validity, descriptive analyses of items demon-
strated good distribution of response options across all
items (28). Total and subscale ICOAP scores are signifi-
cantly correlated with scores on the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC)
pain scale, the Knee Injury and OA Outcome Score
(KOOS) symptoms scale, and self-rated effect of hip/knee
problems on quality of life, with Spearman’s correlation
coefficients ranging in magnitude from 0.60 (KOOS symp-
toms) to 0.81 (WOMAC pain scale) (28).

Ability to detect change. The ICOAP has been found to
be responsive to changes in OA pain in response to phar-
macologic interventions (128) and joint replacement sur-
gery (129). For the knee, standard response means (SRMs)
ranged from 0.49–0.57 for the ICOAP intermittent, con-
stant, and total scores comparable to that for the WOMAC
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pain (SRM 0.54). For the hip, SRMs ranged from 0.11–
0.19, again comparable to that for the WOMAC (SRM 0.15)
(128). The ICOAP detected large improvements in pain
resulting from joint replacement surgery with SRMs (0.84–
1.02 for knee replacement and 1.50–2.29 for hip replace-
ment) (129).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths/caveats and cautions/clinical and research
usability. The ICOAP is a valid and reliable measure that
is unique in that it is intended to evaluate the multi-
dimensional pain experience in OA, distinct from the
impact of pain on physical functioning. Prior experience
with the WOMAC, the most commonly used OA measure,
has shown high correlations between the pain and physi-
cal function subscales. As a result, evaluation of OA pain
using the WOMAC is confounded by physical disability.
The ICOAP is intended for use together with a measure
of OA disability. Although the ICOAP has been trans-
lated from English into a number of languages, only a
few have been evaluated for validity, reliability, and
responsiveness.

DISCUSSION

There are multiple measures available to assess pain in
adult rheumatology populations. Each measure has its
own strengths and weaknesses. Both the Visual Analog
Scale for Pain and the Numeric Rating Scale (NRS) for Pain
are unidimensional single-item scales that provide an es-
timate of patients’ pain intensity. They are easy to admin-
ister, complete, and score. Of the 2, the pain NRS may be
preferred at point of patient care due to simpler scoring. In
research, the pain NRS may similarly be preferred due to
its ability to be administered both verbally and in writing.
However, neither measure provides a comprehensive eval-
uation of pain in patients with rheumatic disease. To eval-
uate the multiple dimensions of acute and chronic pain, a
number of valid and reliable questionnaires are available.
The McGill Pain Questionnaire (MPQ) is a generic pain
measure useful largely for research purposes to describe
not only the quantity (intensity), but also the quality of the
patients’ pain. The Chronic Pain Grade Scale (CPGS) is
similarly a generic pain measure useful for research pur-
poses to describe, evaluate and compare chronic pain se-
verity (its intensity and impact) across groups and in re-
sponse to treatment effects. The third generic
multidimensional pain measure, the Short Form-36 Bodily
Pain Scale (SF-36 BPS), is useful in evaluating pain in the
context of overall health status, and therefore most suit-
able for use in making comparisons across populations
and between subgroups within populations. Unlike the
MPQ and CPGS, the SF-36 BPS is simple enough for use at
point of care. Finally, the Measure of Intermittent and
Constant Osteoarthritis Pain is an osteoarthritis-specific
pain measure that is recommended for descriptive and
evaluative purposes in both clinical practice and research
to provide a comprehensive evaluation of the pain expe-
rience in osteoarthritis, including the impact of pain on

mood, sleep and quality of life, separate and distinct from
the impact of pain on functioning. Due to the variability in
purpose, content, method of administration, respondent
and administrative burden, and evidence to support the
psychometric properties of each measure, no one pain
measure can be recommended for use in all situations. We
encourage clinicians and researchers to use this informa-
tion presented in this chapter to help guide the selection of
the questionnaire that is most appropriate for their specific
purpose.
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Measures of Health-Related Quality of Life in
Pediatric Systemic Lupus Erythematosus
Childhood Health Assessment Questionnaire (C-HAQ), Child Health Questionnaire
(CHQ), Pediatric Quality of Life Inventory Generic Core Module (PedsQL-GC),
Pediatric Quality of Life Inventory Rheumatology Module (PedsQL-RM),
and Simple Measure of Impact of Lupus Erythematosus in Youngsters (SMILEY)

AIMEE HERSH

INTRODUCTION
Measures of physical function/disability and health-
related quality of life (HRQOL) have become critical deter-
minants of outcomes for patients with pediatric-onset sys-
temic lupus erythematosus (SLE) (1–3). HRQOL has been
defined as a “multi-dimensional concept that includes the
physical, psychological and social functioning associated
with an illness or its treatment” (4). At least one measure
of HRQOL has been included in recent studies aimed to
develop a core set of variables to assess flare criteria and
response to therapy in pediatric SLE (5–7). The Childhood
Health Assessment Questionnaire, which is a measure of
physical function/disability, and several HRQOL instru-
ments (Child Health Questionnaire, Pediatric Quality of
Life Inventory Generic Core Module, Pediatric Quality of
Life Inventory Rheumatology Module, and Simple Mea-
sure of Impact of Lupus Erythematosus in Youngsters)
have been validated in pediatric SLE, and will be dis-
cussed here. This review includes both a description of the
measures’ content as well as their psychometric properties
as it relates to pediatric SLE.

CHILDHOOD HEALTH ASSESSMENT
QUESTIONNAIRE (C-HAQ)

Description

Purpose. The C-HAQ measures functional health status
for pediatric patients 6 months to 18 years of age with a

chronic rheumatic disease. The original publication in
1994 described validation of the C-HAQ for patients with
juvenile idiopathic arthritis (JIA) (8). Revised versions of
the C-HAQ have been suggested for JIA (9,10); this review
pertains to the original version of the C-HAQ.

Content. The C-HAQ assesses disability in 8 domains,
including dressing and grooming, arising, eating, walking,
hygiene, reach, grip, and activities. The C-HAQ also in-
cludes visual analog scale (VAS) scores for pain and over-
all well-being.

Number of items. In the disability index, there are 30
items in 8 categories. Each category has 2–5 component
items. In addition, questions are asked about assistive
devices or personal aids needed to perform the 30 func-
tions. The pain and overall well-being scales are individ-
ual questions.

Response options/scale. For each category in the dis-
ability index, the respondent selects the amount of diffi-
culty the child may have with a particular task as a result
of their condition. Each item is rated from 0–3 with 0 !
“without any difficulty,” 1 ! “with some difficulty,” 2 !
“with much difficulty,” and 3 ! “unable to do.” If the item
is not applicable to the subject (i.e., they would not be
expected to perform that particular task due to young age),
then the parent would select “Not applicable.” The highest
score for any component question within a category deter-
mines the score for the category. Use of assistive devices or
a personal aide automatically increases the score to a 2. If
a component score is left blank, the score for that category
is determined by the remaining completed questions. If all
component questions are left blank, that category is left
blank. Pain severity is measured on a VAS with 0 ! no
pain and 100 ! very severe pain, and a score from 0–3 is
determined based on the location of the respondent’s
mark. Well-being (“rate how your child is doing”) is mea-
sured on a VAS scale with 0 ! very well and 100 ! very
poor.

Recall period for items. Questions pertain to the week
preceding the assessment.
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Practical Application

How to obtain. A copy of the C-HAQ can be obtained at
the following URL: http://aramis.stanford.edu/index.html.

Method of administration. Interview (in person or tele-
phone) or self-administered by either the child or the
parent. Moderate correlations between child and parent
reports have been demonstrated in pediatric systemic lu-
pus erythematosus (SLE) (11).

Scoring. There are specific scoring instructions for the
C-HAQ.

Score interpretation. The C-HAQ score is calculated as
the mean of the 8 category scores in the disability index.
Scores range from 0–3; higher scores reflect more disabil-
ity. There are no normative values for the C-HAQ in
healthy children. The minimum clinically important dif-
ferences (MCIDs) for the C-HAQ in patients with JIA
ranged between a score improvement of "0.188 and a
score worsening of #0.125 (12).

Respondent burden. The C-HAQ takes $10 minutes to
complete.

Administrative burden. The C-HAQ takes $10 minutes
to administer and $5 minutes to score.

Translations/adaptations. The C-HAQ has been cross-
culturally adapted and validated in multiple languages.

Psychometric Information

Method of development. The C-HAQ was adapted from
the adult Stanford Health Assessment Questionnaire (8).
There is at least 1 question per domain relevant to children
of all ages. The face validity of the instrument was evalu-
ated by a group of 20 health professionals and the parents
of 22 healthy children.

Acceptability, reliability, and validity in pediatric SLE.
A cross-sectional study of 24 pediatric SLE patients as-
sessed the correlation between C-HAQ scores and disease
activity utilizing the SLE Disease Activity Index (SLEDAI)
and Physician’s Global Assessment (PGA). The mean % SD
child-report C-HAQ score was 0.35 % 0.35 (median 0.3),
and the mean % SD parent-report score was 0.14 % 0.2
(median 0) (11). The median SLEDAI score for the cohort
was 4; both the SLEDAI and C-HAQ exhibited a floor
effect. The C-HAQ correlated moderately with the SLEDAI
(! ! 0.4, P ! 0.04) but did not correlate with PGA. The
C-HAQ was also validated in a study of 504 patients with
active pediatric SLE who were assessed at baseline (prior
to major therapeutic intervention) and then at 6-month
followup (13). Mean parent-report C-HAQ scores were
0.83 % 0.94 at baseline and 0.19 % 0.43 at followup. In this
cohort, subjects had a high degree of disease activity as
evidenced by a mean % SD SLEDAI score of 18.12 % 10.14
at baseline; SLEDAI scores improved to 6.21 % 6.46 at
followup. Several measures of disease activity, includ-
ing laboratory parameters and HRQOL, were collected at
the 2 time points. In evaluating reliability, the C-HAQ
demonstrated excellent internal consistency in this cohort
(Cronbach’s " ! 0.96). With regard to construct validity,
there was a moderate correlation for the absolute change
from baseline to 6 months (Spearman’s correlation coeffi-
cient 0.4–0.7) between the C-HAQ and the Child Health

Questionnaire (CHQ) physical health score, the parent’s
global assessment of pain and overall well-being, and the
Systemic Lupus Activity Measure. There was poor corre-
lation (Spearman’s correlation coefficient of $0.4) with
PGA, European Consensus Lupus Activity Measure, 24-
hour proteinuria, SLEDAI, and CHQ psychosocial health
scores.

Ability to detect change. In this study of 504 patients
with active SLE, the standardized response mean for the
C-HAQ was moderate at 0.74. The C-HAQ demonstrated
a significant ability (P $ 0.0001) to discriminate between
subjects who were improved and those who were not
improved at 6 months based on the Paediatric Rheumatol-
ogy International Trials Organisation/American College of
Rheumatology juvenile SLE definition of improvement.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The C-HAQ is easy to administer and is the
most widely used measure of health status, physical func-
tion, and disability for patients with a chronic rheumatic
disease. With regard to pediatric SLE, the C-HAQ has
excellent responsiveness over time, particularly among
patients with more active SLE.

Caveats and cautions. The C-HAQ focuses on physical
function, and may fail to capture other physical symptoms
and dimensions of SLE activity that affect health status
(e.g., fatigue). In addition, the C-HAQ has been criticized
for its focus on “disability” versus “ability.”

Clinical usability. The C-HAQ has a significant floor
effect, particularly among patients with less active SLE,
limiting its clinical utility. In addition, the MCID for pe-
diatric SLE has not been established.

Research usability. The C-HAQ has demonstrated a rea-
sonable ability to discriminate between patients who have
and have not achieved clinical improvement, making it a
useful tool in a research setting.

CHILD HEALTH QUESTIONNAIRE (CHQ)

Description

Purpose. Modeled after the adult Short Form 36, the
CHQ is a generic measure of pediatric health-related qual-
ity of life (HRQOL) designed to measure the physical,
emotional, and social components of health. The original
manuscript describing the development of the CHQ was
published in 1998 (14).

Content. The CHQ comprises 14 domains, including
physical functioning, bodily pain or discomfort, general
health, change in health, limitations in schoolwork and
activities with friends, mental health, behavior, self-
esteem, family cohesion, limitations in family activities,
and emotional or time impact on the parent (15).

Number of items. The parent form is available in a 50-
(PF-50) or 28-item (PF-28) version. The child self-report
version (CHQ-CF87) consists of 87 items and is for chil-
dren #10 years of age. From the PF-50, physical health
(PhS) and psychosocial health (PsS) summary scores can
be derived.
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Response options/scale. Each item is scored on a Likert-
type scale with higher scores indicating better or more
positive health states.

Recall period for items. The change in health subscale
is “compared to last year” and no recall period is used for
the general health and family cohesion subscales, other-
wise the subscales refer to the preceding 4-week period.

Practical Application

How to obtain. A copy of the CHQ can be obtained at
the following URL: http://www.healthact.com/survey-chq.
php.

Method of administration. Self-administered by the
child or a parent.

Scoring. The CHQ can be hand scored or a computer
scoring program can be used.

Score interpretation. Scores for each subscale range
from 0–100, with higher scores reflecting better health
status. These scores are standardized with a mean % SD of
50 % 10. Higher scores indicate higher HRQOL. Normative
values for the different versions of the CHQ, and for dif-
ferent populations (e.g., US, Italy, Mexico), are published
(16–18). The mean % SD national norms for the CHQ PhS
is 53.00 % 8.8 and the PsS is 51.20 % 9.1 for a population
sample of US children. Although the minimal clinically
important difference for the CHQ PhS has not been estab-
lished in pediatric systemic lupus erythematosus (SLE), a
single study reported a mean % SD decrease in CHQ PhS
scores among patients who had a disease flare (n ! 89
episodes) of "2.35 % 1.14, while episodes not associated
with a flare (n ! 438) had an increase in CHQ PhS scores
of 0.78 % 0.51 (P ! 0.013) (7).

Respondent burden. The estimated time to comple-
tion depends on the length of the survey (CHQ PF-50,
10–15 minutes; PF-28, 5–10 minutes; and the CHQ-CF87,
16–25 minutes).

Adminstrative burden. Not reported.
Translations/adaptions. The CHQ has been validated in

multiple languages/countries. A full list of the available
translations is available at URL: http://www.healthact.
com/translation-chq.php.

Psychometric Information

Method of development. The CHQ was developed as a
part of the Child Assessment Project, an effort that was
initiated in 1990 to develop methods for “measuring the
physical and psychosocial health status and well-being of
children and adolescents” (14).

Acceptablity, reliability, and validity in pediatric SLE.
In a cross-sectional and multinational study, Ruperto and
colleagues assessed the HRQOL of 297 pediatric SLE pa-
tients utilizing the CHQ (15). For this cohort, the mean %
SD summary PhS score was 40.2 % 15 and the mean % SD
summary PsS score was 44.8 % 10.7. These scores were
similar to previously reported CHQ scores for patients
with juvenile idiopathic arthritis, but significantly below
the mean scores for the healthy control populations used
in the study. In this cohort, the SLE Disease Activity Index
(SLEDAI) score was significantly correlated with the CHQ

PhS score (r ! "0.29, P $ 0.0001) and the CHQ PsS score
(r ! "0.25, P $ 0.0001). The Systemic Lupus International
Collaborating Clinics/American College of Rheumatology
Damage Index (SDI) correlated with the CHQ PhS score
(r ! "0.23, P ! 0.0001) but not the CHQ PsS score. In a
study examining the relationship between HRQOL and
disease course in pediatric SLE, 98 patients were followed
every 3 months for up to 18 months (549 total visits) (19).
The mean % SD summary CHQ PhS score was 41.8 % 12
and the mean % SD summary CHQ PsS score was 49.2 %
6.6, which was significantly below the mean scores for the
normative population of healthy children. At baseline, the
mean % SD SLEDAI score was 4.8 % 4.4 and mean % SD
SDI score was 0.42 % 0.1. To assess the relationship be-
tween HRQOL and disease activity, subjects were grouped
into 1 of 3 groups of disease activity based on British Isles
Lupus Assessment Group (BILAG) score. Subjects with a
BILAG score $1 had “inactive” or “minimally active”
disease, subjects with a BILAG score &1 but $5 were
classified as “somewhat active” disease, and subjects with
a BILAG score &5 had “very active” disease. Higher dis-
ease activity (SLEDAI or BILAG score) was associated with
lower CHQ PhS and CHQ PsS scores; however, there was
no significant difference in CHQ PhS scores between the
groups with “somewhat” and “very active disease,” and
the CHQ PsS failed to differentiate between the groups of
patients with different levels of disease activity. Patients
with minimal or absent disease damage (SDI $1) had
significantly higher CHQ PhS, but not CHQ PsS scores.

Ability to detect change. In the 3-month interval be-
tween study visits, as compared to physician-rated wors-
ening or improvement of disease, the scores of the CHQ
PhS changed significantly (P $ 0.0005), but the CHQ PsS
did not. The standardized response mean (SRM) was $0.4
for both measures. The CHQ PhS SRM improved to 0.57
when correlated to patient-/parent-related worsening of
health. Brunner et al included the CHQ PhS as the primary
measure of HRQOL in a study designed to validate criteria
for the evaluation of response to therapy in pediatric SLE
(6). This study included 98 children who were evaluated
every 3 months for up to 7 visits (623 total visits). The CHQ
PhS was one of the 5 SLE core response variables obtained
at each visit. The mean % SD score at baseline was 42.4 %
12.14. There was no significant change in the CHQ PhS
among the patients who were classified as “improved”
during the study time period. In a related study designed
to develop flare criteria for pediatric SLE, a combination of
physician-rated disease activity, a validated disease activ-
ity index (e.g., SLEDAI, BILAG), and change in CHQ PhS
(not weighted) were found to be adequate to identify SLE
flares in the cohort (area under the curve: 0.81, sensitivity
64%, specificity 86%) (7).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The CHQ is a comprehensive measure for
assessing HRQOL. The PhS and PsS summary scores are
useful tools for simplifying the multiple domains mea-
sured by the CHQ. In pediatric SLE, the CHQ PhS corre-
lates well with cross-sectional measures of both disease
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activity and damage, while the CHQ PsS only correlates
with disease activity.

Caveats and cautions. The CHQ PsS does not discrim-
inate well between patients with different levels of disease
activity, and is not responsive to worsening or improve-
ment of disease over time. The CHQ PhS appears to be a
more accurate measure for discriminating between pa-
tients who have had an increase in disease activity (i.e.,
disease flare) versus those who have a decrease in disease
activity.

Clinical usability. Given its relatively low respondent
burden and the response of the CHQ PhS to change in
disease activity over time, the CHQ may be a useful tool for
measuring HRQOL in a clinical setting.

Research usability. The CHQ PhS summary score ap-
pears to be a useful tool in identifying increased disease
activity (i.e., flares) among study subjects with pediatric
SLE, so it may be more useful as a research tool in obser-
vational studies versus therapeutic trials, where response
to therapy is the primary outcome.

PEDIATRIC QUALITY OF LIFE INVENTORY
GENERIC CORE MODULE (PEDSQL-GC)

Description

Purpose. The PedsQL-GC is a generic pediatric measure
of health-related quality of life (HRQOL).

Content. The questionnaire encompasses 4 health do-
mains: physical functioning, emotional functioning, social
functioning, and school functioning.

Number of items. The questionnaire contains 23 items.
Physical and psychosocial health summary scores can be
calculated.

Response options/scale. Items are scored using a
5-point Likert scale (0 ! never a problem, 1! almost never
a problem, 2 ! sometimes a problem, 3 ! often a problem,
and 4 ! almost always a problem).

Recall period for items. Questions refer to the preced-
ing 4 weeks.

Examples of use. Disease-specific modules are available
for rheumatology, asthma, diabetes mellitus, cancer, and
cardiac conditions.

Practical Application

How to obtain. A copy of the PedsQL-GC can be ob-
tained at the following web site: http://www.pedsql.org/
contact.html.

Method of administration. Includes parallel child/
adolescent self-report (ages 5–18) or parent proxy report
(ages 2–18).

Scoring. There are specific scoring instructions.
Score interpretation. From the sum of the raw scores

from the 23 items, a summary score ranging from 0–100
can be calculated, with higher scores indicating higher
HRQOL. Mean % SD normative values for a population of
school-age US children were 80.64 % 13.34 for the child
self-report total score, and 76.92 % 16.81 for the parent
proxy-report total score (20). The minimum clinically im-
portant difference for the child self-report score in a di-

verse pediatric population was a change of 4.4, and for the
parent proxy report was a change of 4.5 (21).

Respondent burden. The survey takes $4 minutes to
complete.

Administrative burden. The time to administer the sur-
vey is $10 minutes. The PedsQL-GC is described as “easy
to score,” but no specific time period is recorded.

Translation/adaptations. The PedsQL-GC has been
translated into multiple languages, available at URL:
http://www.pedsql.org/translations.html.

Psychometric Information

Method of development. The current PedsQL-GC 4.0
represents the fourth version of the PedsQL-GC tool. It has
been field tested with children and adolescents in multiple
settings.

Acceptability, reliability, and validity in pediatric sys-
temic lupus erythematosus (SLE). In a cross-sectional
study of 24 patients with pediatric SLE, the mean % SD
summary score for the PedsQL-GC parent proxy report was
69 % 18 and the mean % SD child self-report score was
67 % 20 (11). No significant correlation was found between
the PedsQL-GC and measures of disease activity, including
the SLE Disease Activity Index (SLEDAI) or Physician’s
Global Assessment (PGA). Mild correlation was found
between the PedsQL-GC and the the Systemic Lupus In-
ternational Collaborating Clinics/American College of
Rheumatology Damage Index (SDI). The corresponding
child-parent pair (n ! 19) responses were significant for
the PedsQL-GC (! ! 0.7, P ! 0.001); the intraclass corre-
lation was 0.7 (confidence interval 0.4–0.8). In a cross-
sectional study of 98 pediatric SLE patients designed to
assess HRQOL and its relationship to disease activity,
the mean % SD summary score for the PedsQL-GC parent
proxy report was 74.6 % 16.7 and the mean % SD child
self-report score was 78.1 % 15; both scores were sig-
nificantly lower than the mean for the normative popula-
tion (US population sample of healthy children) (19).
Higher disease activity, as measured by the British Isles
Lupus Assessment Group (BILAG), was associated with
lower PedsQL-GC scores (P $ 0.05). With regard to dis-
ease damage, patients with minimal or no disease damage
(SDI score $1) had higher PedsQL-GC scores than patients
with more than minimal disease damage (SDI score &1;
P $ 0.05).

Ability to detect change. With assessment of change in
disease status over time by either physician-rated wor-
sening/improvement or parent-/patient-rated change in
health, there was no significant change in PedsQL-GC
parent proxy-report scores and patient self-report scores.
The standardized response mean was $0.4, indicating a
moderate response.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The PedsQL-GC is a relatively brief and eas-
ily administered generic tool for measuring HRQOL.

Caveats and cautions. The PedsQL-GC scores correlate
with BILAG and SDI scores, but not with SLEDAI scores or
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PGA, and it may limit the ability to assess change in
disease status over time.

Clinical usability. The PedsQL-GC may be useful in the
clinical setting because of the low respondent burden;
however, its usefulness in measuring HRQOL over time is
unclear.

Research usability. Given its limited ability to assess
change in disease activity over time, the PedsQL-GC sum-
mary score may have more limited utility in the research
setting.

PEDIATRIC QUALITY OF LIFE INVENTORY
RHEUMATOLOGY MODULE (PEDSQL-RM)

Description

Purpose. The PedsQL-RM is used in combination with
the Pediatric Quality of Life Inventory Generic Core Mod-
ule (PedsQL-GC), and is a pediatric rheumatology–specific
measure of health-related quality of life (HRQOL).

Content. The PedsQL-RM is a brief parallel patient- and
parent-report questionnaire designed for children ages
2–18 that encompasses 5 domains: pain and hurt, daily
activities, treatment, worry, and communication. Parent
report of the toddler age group (2–4 years) does not in-
clude a worry and communication domain.

Number of items. The PedsQL-RM 3.0 is a 22-item ques-
tionnaire.

Response options/scale. Items are scored using a
5-point Likert scale (never, almost never, sometimes,
often, and always).

Recall period for items. Questions refer to the preced-
ing 4 weeks.

Practical Application

How to obtain. A copy of the PedsQL-RM can be ob-
tained at the following web site: http://www.pedsql.org/
contact.html.

Method of administration. Child self-report (ages 5–18)
or parent proxy-report (ages 2–18) questionnaire.

Scoring. Items are scored on a 5-point Likert scale
(never, almost never, sometimes, often, and always).

Score interpretation. From the sum of the raw scores
from the 22 items, a summary score ranging from 0–100
can be calculated, with higher scores indicating higher
HRQOL. Normative values are available for patients with
juvenile idiopathic arthritis (JIA) (22).

Respondent burden. Time to complete is $4 minutes.
Administrative burden. Time to administer is $10 min-

utes. Time to score is not reported.
Translations/adaptations. The PedsQL-RM has been

translated into multiple languages, available at URL:
http://www.pedsql.org/translations.html.

Psychometric Information

Method of development. PedsQL-RM was designed to
measure pediatric rheumatology–specific HRQOL. The
original study designed to demonstrate the reliability,
validity, and responsiveness of the PedsQL-RM included

231 children and 244 parents recruited from a pediatric
rheumatology clinic (23).

Acceptability, realiability, and validity in pediatric sys-
temic lupus erythematosus (SLE). In a cross-sectional
study of 24 patients with pediatric SLE, PedsQL-RM sum-
mary scores were not reported but the mean % SD child
self-report and parent proxy-report means for each of the
subscales were as follows: daily activities, 92 % 13 and
95 % 9; treatment, 84 % 13 and 76 % 19; pain and hurt,
66 % 22 and 68 % 24; communication, 63 % 30 and 65 %
40; and worry, 56 % 34 and 52 % 28, respectively (11). The
only significant correlation with disease activity was be-
tween the parent-report worry subscale and the SLE Dis-
ease Activity Index (SLEDAI; ! ! 0.53, P ! 0.02). No
correlation was found with disease damage. Correlations
between the corresponding child-parent pair (n ! 19) re-
sponses were significant for the worry (! ! 0.5, P ! 0.05)
and pain and hurt domains (! ! 0.55, P ! 0.02). The
intraclass correlation was 0.5 (confidence interval 0.04–
0.7). In a cross-sectional study of 98 pediatric SLE patients
designed to assess HRQOL and its relationship to disease
activity, the mean % SD summary score for the
PedsQL-RM parent proxy report was 79.4 % 14.3 and the
mean % SD child self-report score was 80.8 % 14.1; al-
though both scores were lower than the mean for the
normative population (children with JIA), the differences
were not statistically significant (19). To assess the rela-
tionship between HRQOL and disease activity, subjects
were grouped into 1 of 3 groups of disease activity based
on British Isles Lupus Assessment Group (BILAG) scores.
Higher disease activity was associated with lower
PedsQL-RM scores, although the difference in scores be-
tween the somewhat active and very active disease groups
for the PedsQL-RM child self-report did not reach signifi-
cance. With regard to disease damage, patients with min-
imal or no disease damage (Systemic Lupus International
Collaborating Clinics/American College of Rheumatology
Damage Index [SDI] score $1) had higher PedsQL-RM
scores than patients with more than minimal disease dam-
age (SDI score &1).

Ability to detect change. There was a significant
change with the PedsQL-RM parent proxy-report scores
and child self-report scores regardless of the method used
toassesschangeinhealthstatus(physician-ratedworsening/
improvement or parent-/patient-related change in health).
The standardized response mean was $0.4, indicating a
moderate response.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The PedsQL-RM appears to have both con-
current and construct validity, and is more responsive
than the PedsQL-GC to clinically important changes in
pediatric SLE.

Caveats and cautions. The PedsQL-RM summary scores
correlate with BILAG and SDI scores, but not with SLEDAI
scores or physician’s global assessment. The PedsQL-RM
does not distinguish between the highest levels of disease
activity on the BILAG.
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Clinical usability. The PedsQL-RM is quick and easy to
complete, making it a potentially useful measure in the
clinical setting.

Research usability. The Peds QL-RM has favorable psy-
chometric properties in pediatric SLE and may be a useful
tool to assess response to therapy in observational and
clinical trials.

SIMPLE MEASURE OF IMPACT OF LUPUS
ERYTHEMATOSUS IN YOUNGSTERS (SMILEY)

Description

Purpose. The SMILEY is the only disease-specific mea-
sure of health-related quality of life (HRQOL) in pediatric
systemic lupus erythematosus (SLE).

Content. The survey captures 4 domains: effect on self
(5 items), limitations (8 items), social (4 items), and burden
of SLE (7 items).

Number of items. The SMILEY is a 26-item survey.
The first 2 survey items are summary questions that are
not included in the final score. Item 1 relates to current
HRQOL status and item 2 relates to current SLE status.

Response options/scale. Responses are in the form of a
pictorial 5-step scale with different facial expressions.

Recall period for items. Responses apply to the previ-
ous month.

Practical Application

How to obtain. Contact the developer: L. Nandini
Moorthy, MD, MS, Robert Wood Johnson Medical School,
University of Medicine and Dentistry of New Jersey,
New Brunswick, New Jersey.

Method of administration. The SMILEY is a self-
administered questionnaire for children with SLE $19
years of age, and is completed by both the parent and the
child.

Scoring. There are specific scoring instructions. If more
than 12 questions are not answered, SMILEY cannot be
scored.

Score interpretation. All items, including the first 2
summary questions, score from 1–5. The total score is
transformed to a 1–100 scale. Higher scores reflect higher
quality of life. Because this is a disease-specific tool, there
are no normative values for the SMILEY.

Respondent burden. SMILEY is at the fifth-grade read-
ing level and takes $10 minutes to complete.

Administrative burden. SMILEY takes 10 minutes to
administer and $10 minutes to score.

Translations/adaptations. The SMILEY has been trans-
lated into multiple languages (24).

Psychometric Information

Method of development. The 5-step scale used in
SMILEY was modified with permission from the Wong-
Baker FACES Pain Rating Scale. Children with SLE and
their parents were involved in the different states of de-
velopment of SMILEY (25).

Acceptability, reliability, and validity in pediatric SLE.
SMILEY was validated in a cohort of 86 pediatric SLE
patients (26). In this cohort, the mean % SD child-report

score was 65 % 13 (range 37–93) and the mean % SD
parent-report score was 62 % 16 (range 28–98). The me-
dian SLE Disease Activity Index (SLEDAI) was 4 (range
0–23) and the median Systemic Lupus International Col-
laborating Clinics/American College of Rheumatology
Damage Index (SDI) was 1 (range 0–10). The interrater
reliability for total score via intraclass correlation was
0.7–0.9 for both the parent and child total scores. Cron-
bach’s alpha for internal consistency was 0.9 for both
parent and child total scores. For the SMILEY child and
SMILEY parent, correlation with other HRQOL measures
were as follows: Childhood Health Assessment Question-
naire, r ! 0.6 and r ! 0.5; global quality of life (QOL), r ! 0.5
and r ! 0.6; and Pediatric Quality of Life Inventory Generic
Core Module (PedsQL-GC), r ! 0.6 and r ! 0.6, respectively.
For the Pediatric Quality of Life Inventory Rheumatology
Module, the correlation for the SMILEY child report and
SMILEY parent report by domain were: pain and hurt, r ! 0.5
and r ! 0.5; daily activities, r ! 0.4 and r ! 0.4; treatment,
r ! 0.5 and r ! 0.6; worry, r ! 0.6 and r ! 0.5; and commu-
nication, r ! 0.5 and r ! 0.5, respectively. All P values were
$0.001. Significant Spearman’s correlations (r # 0.4) were
seen between child and parent total SMILEY scores and
items 1–3 and 5–6 of the impact scale of the PedsQL-GC
family information form, the self-concept scale, self-
perceived global QOL, and self-perceived global SLE status.
The child SMILEY limitation domain had mild correlation
(r ! 0.3) with physician’s global assessment (PGA), SLEDAI
(r ! 0.2), and SDI (r ! 0.2). There was no significant corre-
lation with the total child and parent SMILEY scores and
SLEDAI, PGA, SDI, or disease duration. SMILEY total and
domain scores were higher in subjects with lower SLEDAI
scores, lower PGA scores, lower SDI scores, and in those who
had never used immunomodulatory therapy, including cyclo-
phosphamide.

Ability to detect change. In a longitudinal study, 68
pediatric SLE patients were assessed at baseline and 52
patients (76%) were assessed at followup (27). There were
no significant difference in SLEDAI or SDI scores between
the 2 time points. With regard to the child-report SMILEY,
changes in the total scores correlated with changes in
patient/parent assessment of global HRQOL (r ! 0.3, P !
0.02), patient/parent assessment of SLE status (r ! 0.4, P !
0.002), SLEDAI (r ! "0.3, P ! 0.01), and SDI (r ! "0.4,
P ! 0.005). Changes in SLEDAI and SDI corresponded
most strongly with changes in the “burden of SLE” domain.
Changes in the parent-report SMILEY scores correlated with
changes in the patient/parent assessment of global HRQOL
(r ! 0.3, P ! 0.02), patient/parent assessment of SLE status
(r! 0.4, P ! 0.002), and SDI (r ! "0.3, P ! 0.05). Changes
with SDI correlated with the limitation domain. Changes in
parent-report SMILEY total and domain scores did not cor-
relate with changes in PGA and SLEDAI scores.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. SMILEY is the only HRQOL measurement
tool designed specifically for patients with pediatric SLE.
The use of the FACES scale may make it more accessible
for use with younger patients.
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Caveats and cautions. The total parent and child
SMILEY scores exhibit mild/moderate correlation with
markers of disease activity and damage, potentially limit-
ing its ability to predict a change in disease activity. Ad-
ditional studies are needed to evaluate the performance of
the SMILEY over time.

Clinical usability. The SMILEY is reasonably short and
straightforward, making it feasible for use in clinical prac-
tice.

Research usability. The SMILEY has very good psycho-
metric properties; the burden of SLE and limitation do-
mains may be particularly useful in measuring response to
therapy in clinical trials.

DISCUSSION

Measures of physical function and health-related quality
of life (HRQOL) should be included in the assessment of
short- and long-term outcomes of systemic lupus erythem-
atosus (SLE). Although several measures exist, they vary in
their correlation with and their ability to predict change in
disease activity over time. The Childhood Health Assess-
ment Questionnaire is the primary measure used to assess
physical function and disability in pediatric SLE, but its
utility is limited due to its floor effect and its emphasis on
SLE symptoms related to arthritis. Multiple measures have
been used to assess HRQOL in pediatric SLE; it has been
proposed that the Child Health Questionnaire physical
health summary score be included in criteria for measur-
ing global SLE flare. SMILEY, which is the only disease-
specific measure of HRQOL, appears to be an effective tool
for measuring multidimensional HRQOL in pediatric SLE.
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Measures of Fatigue
Bristol Rheumatoid Arthritis Fatigue Multi-Dimensional Questionnaire (BRAF MDQ),
Bristol Rheumatoid Arthritis Fatigue Numerical Rating Scales (BRAF NRS) for Severity,
Effect, and Coping, Chalder Fatigue Questionnaire (CFQ), Checklist Individual Strength
(CIS20R and CIS8R), Fatigue Severity Scale (FSS), Functional Assessment Chronic Illness
Therapy (Fatigue) (FACIT-F), Multi-Dimensional Assessment of Fatigue (MAF),
Multi-Dimensional Fatigue Inventory (MFI), Pediatric Quality Of Life (PedsQL)
Multi-Dimensional Fatigue Scale, Profile of Fatigue (ProF), Short Form 36 Vitality
Subscale (SF-36 VT), and Visual Analog Scales (VAS)

SARAH HEWLETT, EMMA DURES, AND CELIA ALMEIDA

INTRODUCTION

Fatigue is common to all the rheumatic conditions, in
varying degrees, and is a frequent, often severe problem
that has major consequences on patients’ lives (1–4). In
response to these concerns, a body of research subse-
quently led to international consensus that fatigue must be
evaluated in all clinical trials of rheumatoid arthritis and
potentially all fibromyalgia syndrome trials (5,6). The 12
fatigue patient-reported outcome measures (PROMs) re-
viewed in this section have been selected because they
are currently or have recently been used in rheumatology
populations. Fatigue PROMs in rheumatology were iden-
tified from previous reviews (7), then Medline, Cumulative
Index to Nursing and Allied Health Literature, and Psy-
cINFO searched for each PROM name plus each major
rheumatologic condition. Not all articles could be evalu-
ated and reported in this overview; therefore, those that
evidenced strengths and weaknesses were included where
possible. However, a full systematic review with meta-
analysis would be welcome, as a limitation of this over-
view is that some articles contributing useful data may
have been omitted. The fatigue PROMs are reviewed in

alphabetical order. Three additional scales with fatigue
components are reviewed elsewhere in this edition: the
Bath Ankylosing Spondylitis Disease Activity Index in the
Measures of Ankylosing Spondylitis article, the Fibro-
myalgia Impact Questionnaire in the Measures of Fibro-
myalgia article, and the Nottingham Health Profile in the
Adult Measures of General Health and Health-Related
Quality of Life article.

When selecting a fatigue PROM, researchers and clini-
cians should consider whether their needs are best served
by a single-item PROM as a screening tool, by multi-item
PROMs that explore broader fatigue issues to create a
global score, or by multidimensional PROMs that produce
subscale scores for a range of different facets or domains
of fatigue (e.g., cognitive and physical fatigue). Multi-
dimensional PROMs with subscales may be useful for
informing or evaluating interventions or exploring fatigue
causality. Some fatigue PROMs relate to severity only,
while others include items of both severity and conse-
quence or impact.

Fatigue PROMs should differentiate between rheumatol-
ogy populations and healthy controls. Many studies have
shown that association between fatigue PROMs and in-
flammatory markers is not strong, and that fatigue is likely
to have multicausal pathways of clinical variables (e.g.,
pain, disability) and psychosocial variables (e.g., mood,
beliefs) combined in varying amounts (1,8–10). Fatigue
PROMs should therefore show moderate correlation (r !
0.3–0.49) or large correlation (r ! "0.5) with these vari-
ables (11). Very strong associations (e.g., "0.75) might be
expected when examining criterion validity with other
fatigue scales. Fatigue in rheumatologic conditions can be
constant and persistent, but can also appear without warn-
ing as an overwhelming event (2–4). Reliability of fatigue
PROMs can therefore be problematic to evaluate due to the
fluctuating and unpredictable nature of fatigue itself. Some
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fatigue PROMs have therefore been tested for stability over
several weeks, and some over a matter of hours, both
attempting to capture patients during a stable episode.
Test–retest correlations of !0.7 are considered acceptable
(12). Evaluation data are presented for rheumatology pop-
ulations, but where these could not be found, data are
presented from the original condition in which the PROM
was developed.

BRISTOL RHEUMATOID ARTHRITIS (RA)
FATIGUE MULTI-DIMENSIONAL
QUESTIONNAIRE (BRAF MDQ)

Description

Purpose. The BRAF MDQ was developed to assess the
overall experience and impact of RA fatigue, and its dif-
ferent dimensions. It was published in 2010 (13,14).

Content. The BRAF MDQ covers domains of physical
fatigue (e.g., average fatigue level over last 7 days), living
with fatigue (e.g., has fatigue made it difficult to bathe or
shower?), cognitive fatigue (e.g., has fatigue made it diffi-
cult to concentrate?), and emotional fatigue (e.g., has being
fatigued upset you?).

Number of items. 20 items, providing a total fatigue
score, including 4 subscale scores for physical fatigue
(4 items), living with fatigue (7 items), cognitive fatigue
(5 items), and emotional fatigue (4 items).

Response options. Four options from “Not at all,”
“A little,” “Quite a bit,” to “Very much,” except for the first
3 items, which are numerical or categorical as appropriate
(e.g., how many days did you experience fatigue in the
past 7 days? 0–7).

Recall period for items. The past 7 days.
Endorsements. None found for rheumatologic condi-

tions.
Examples of use. As this is a recently developed patient-

reported outcome measure (PROM), there are no addi-
tional published studies yet. The BRAF MDQ is currently
being used in up to 11 clinical or research studies inter-
nationally (information available from the developers).

Practical Application

How to obtain. Available from the developers by e-mail
(Sarah.Hewlett@uwe.ac.uk), the web site (available at URL:
http://hls.uwe.ac.uk/research/Default.aspx?pageid!312), or
by postal mail (Sarah Hewlett, Academic Rheumatology,
Bristol Royal Infirmary, Bristol BS2 8HW, UK). The BRAF
MDQ is free to use.

Method of administration. Patient self-report, pen and
paper.

Scoring. Items scored 0–3, except for items 1 (scored
0–10), 2 (scored 0–7), and 3 (scored 0–2). A total fatigue
score is obtained by summing the 20 item scores. Subscale
items are summed to produce scores for physical fatigue,
living with fatigue, cognitive fatigue, and emotional fa-
tigue. Instructions for missing data are that only 3 ques-
tions may be omitted in total, questions 1 and 2 must be
completed, and only 1 question may be omitted from each

subscale (replaced with patient’s average score for that
subscale). Scoring instructions and template can be down-
loaded from developers’ web site.

Score interpretation. Higher scores reflect greater sever-
ity. Total fatigue score is 0–70; subscale scores are physi-
cal fatigue 0–22, living with fatigue 0–21, cognitive fatigue
0–15, and emotional fatigue 0–12. In terms of normative
data, in the developmental study, 229 people with RA
recruited with fatigue visual analog scale (VAS) !5 out of
10 had a mean # SD total fatigue score of 38.4 # 13.7 of 70,
physical fatigue 16.7 # 4 of 22, living with fatigue 9.6 #
5.5 of 21, cognitive fatigue 6.1 # 3.7 of 15, and emotional
fatigue 5.8 # 3.4 of 12 (14). No data for healthy controls
could be found.

Respondent burden. Time to complete not reported but
probably 4–5 minutes. Items do not appear difficult and
have undergone cognitive interviewing.

Administrative burden. Time to score not reported,
probably 2–3 minutes using template.

Translations/adaptations. Translated using appropriate
linguistic methodology of forward translation, indepen-
dent back translation by several native speakers, consoli-
dation, then independent back translation to consolidate
the final version (information available from the develop-
ers). English (UK), French (Belgium), Dutch (Belgium),
Spanish (US), German, English (US), Japanese, South Ko-
rean, and Taiwan (Chinese) versions can be downloaded
from developers’ web site. Over 20 further translations are
in progress.

Psychometric Information

Method of development. Items were generated from
qualitative research with patients (2), in collaboration with
a patient research partner, refined through focus groups,
then 45 draft items tested for clarity by cognitive inter-
viewing (13). The 20-item MDQ and its subscales evolved
from iterative rounds of Cronbach’s alpha (internal consis-
tency) and factor analysis, with the weakest item removed
each time. The resulting 20-item, 4-factor structure was
confirmed by a second set of factor analysis on 20 separate,
random samples of 50% of the data (bootstrapping) and
showed no overlapping items. Subscale labels were dis-
cussed and agreed with patient collaborators (14).

Acceptability. The BRAF MDQ appears easily readable;
items have undergone cognitive interviewing, with fatigue
specifically mentioned in every item. Levels of missing
data are not reported. Floor effects (patients unable to
report fatigue deterioration) and ceiling effects (patients
unable to report improvement) are unlikely to be signifi-
cant: in 229 patients with RA, $1% scored the maximum
possible score for total fatigue, 2.7% for cognitive and for
living with fatigue, 4.5% for physical fatigue, and 7% for
emotional fatigue; no patients scored the minimum possi-
ble fatigue score for total and physical fatigue, $1% for
living with fatigue, and 5% and 6% for cognitive and
emotional fatigue (in patients recruited with a fatigue VAS
"5 out of 10) (15).

Reliability. Internal consistency. Cronbach’s alpha for
total fatigue was 0.93, physical fatigue 0.71, living with
fatigue 0.91, cognitive fatigue 0.92, and emotional fatigue
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0.89 (229 patients with RA) (14). Correlations between total
fatigue and the 4 subscales range from r ! 0.75–0.88 (14).

Test–retest. As fatigue onset is unpredictable and sud-
den (2), test–retest was conducted 1–2 hours apart (n ! 50
patients with RA before and after clinic visits); total fatigue
correlated r ! 0.95, physical fatigue r ! 0.94, living with
fatigue r ! 0.89, cognitive fatigue r ! 0.89, and emotional
fatigue r ! 0.92 (16).

Validity. Content validity. Items and their wording
cover a range of fatigue severity and impact and were
derived from patient interviews, then refined with focus
groups (13).

Construct validity. In 229 patients with RA, total fatigue
correlated positively with depression, anxiety, disability,
and helplessness (0.50–0.63); subscale physical fatigue
(severity) correlated moderately with disability, depres-
sion, and helplessness (0.37–0.45), and weakly with anx-
iety (0.26); living with fatigue correlated positively with
depression, anxiety, disability, and helplessness (0.45–
0.61); cognitive fatigue correlated moderately with depres-
sion, anxiety, and helplessness (0.33–0.49), and weakly
with disability (0.21); emotional fatigue correlated posi-
tively with depression and anxiety (0.54 and 0.57, re-
spectively) and moderately with helplessness and dis-
ability (0.45 and 0.35, respectively); neither total fatigue
nor the subscales are strongly associated with pain (0.14–
0.38) (14).

Criterion validity. In 229 patients with RA, total fatigue
correlated very strongly with the Multi-Dimensional As-
sessment of Fatigue (RA specific) at 0.82, and the Func-
tional Assessment of Chronic Illness Therapy fatigue
subscale at %0.81, and positively with the Short Form 36
vitality subscale (SF-36 VT) at %0.64 (14). A range of
moderate to strong correlations were also seen between
these measures and the BRAF subscales: physical fatigue
(severity) %0.68 to 0.83, living with fatigue %0.54 to %0.74,
emotional fatigue %0.50 to 0.66, and cognitive fatigue
%0.40 to 0.55 (14). Lower levels of association seen in
cognitive fatigue reflect the lack of cognitive fatigue items
in other fatigue measures. For total fatigue and all sub-
scales, correlation with SF-36 VT is weaker than with
other fatigue scales (see section on SF-36 VT).

Ability to detect change. In patients with RA in flare
receiving an intramuscular injection of glucocorticoids
(n ! 42), effect sizes of 0.33–0.56 for the total BRAF MDQ
and subscales were seen at 2 weeks (all P $ 0.04) (17).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The BRAF MDQ is RA specific, and was de-
veloped in collaboration with patients, with cognitive in-
terviewing of draft items, and includes the word “fatigue”
in every item. Factor analysis shows novel subscales of
emotional, cognitive, and living with fatigue, which may
help elucidate different causal or perpetuating mecha-
nisms, or highlight individual patient dimensions that re-
quire targeted interventions. Internal consistency, test–
retest reliability, and construct validity are good, and the
BRAF MDQ shows criterion validity with other fatigue
scales.

Caveats and cautions. Sensitivity data are still under
peer review, and the full article on reliability and sensi-
tivity is awaited. As a recent PROM, it has not yet been
widely used; therefore, all evidence is from the develop-
ers’ article only.

Clinical usability. The available data suggest the BRAF
MDQ may be a useful tool in identifying different types
of RA fatigue, which might inform individualized self-
management interventions. There is no significant admin-
istrative or respondent burden.

Research usability. The available data suggest the
BRAF MDQ may be a useful research tool in identifying
the overall fatigue experience and different types of RA
fatigue, and potentially how these might have different
causal factors or treatment responses.

BRISTOL RHEUMATOID ARTHRITIS (RA)
FATIGUE NUMERICAL RATING
SCALES (BRAF NRS) FOR SEVERITY,
EFFECT, AND COPING

Description

Purpose. Lack of standardized NRS and visual analog
scales (VAS) for fatigue limits the interpretation of data
and researchers often create individual items for individ-
ual studies (7); therefore, the aim of the BRAF NRS was to
develop standardized NRS for measuring a range of RA
fatigue domains: severity, effect on life, and coping ability.
The BRAF NRS were published in 2010 (13,14).

Content. 3 single-item NRS on fatigue severity (average
level of fatigue), effect (effect fatigue has had on your life),
and coping (how well you have coped with fatigue).

Number of items. 3, 1 for each concept.
Response options. Patients circle the NRS from 0–10.

Anchors are: for severity, “No fatigue” to “Totally ex-
hausted”; for effect, “No effect” to “A great deal of effect”;
and for coping, “Not at all well” to “Very well.” Initial
test–retest data suggested the lack of specificity in the
anchors of the coping NRS caused confusion; therefore,
anchors were rephrased as “Not coped at all” to “Coped
very well” and are being retested (16).

Recall period for items. During the past 7 days.
Endorsements. None found for rheumatologic condi-

tions.
Examples of use. As a recently developed patient-

reported outcome measure (PROM), there are no addi-
tional published studies yet. The BRAF NRS are currently
being used in up to 11 clinical or research studies inter-
nationally (information from the developers).

Practical Application

How to obtain. Available from the developers by e-mail
(Sarah.Hewlett@uwe.ac.uk), the web site (available at URL:
http://hls.uwe.ac.uk/research/Default.aspx?pageid!312),
or by postal mail (Sarah Hewlett, Academic Rheumatol-
ogy, Bristol Royal Infirmary, Bristol BS2 8HW, UK). The
BRAF NRS is free to use.
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Method of administration. Patient self-report, pen and
paper.

Scoring. Each NRS is scored 0–10.
Score interpretation. Scores range from 0–10 with

higher scores reflecting greater problems for severity and
effect NRS, but lower scores reflecting greater problems for
coping NRS. In terms of normative data, 229 people with
RA recruited with a screening fatigue VAS !5 out of 10
had a mean # SD BRAF severity NRS of 6.8 # 1.8, effect
NRS of 6.5 # 2.2, and coping NRS of 5.7 # 2.3 (14). No data
for healthy controls could be found.

Respondent burden. Time to complete not reported but
probably 1 minute for the trio. Items do not appear difficult
and have undergone cognitive interviewing.

Administrative burden. Time to score not reported but
probably 1 minute.

Translations/adaptations. Translated using appropriate
linguistic methodology of forward translation, indepen-
dent back translation by several native speakers, consoli-
dation, then independent back translation to consolidate
the final version (information available from the develop-
ers). English (UK), French (Belgium), Dutch (Belgium),
Spanish (US), German, English (US), Japanese, South Ko-
rean, and Taiwan (Chinese) versions can be downloaded
from developers’ web site. Over 20 further translations are
in progress.

Psychometric Information

Method of development. The topics and wording were
generated from qualitative research with patients (2), re-
fined by patient research partner, focus groups, and cog-
nitive interviewing (13).

Acceptability. The BRAF NRS appear easily readable,
having been developed with patients and undergone cog-
nitive interviewing. Floor effects and ceiling effects are
unlikely to be significant: in 229 patients with RA, 4%
scored the worst possible score for severity and effect, and
3% for coping; no patients scored the minimum possible
score for severity, 0.4% for effect, and 2.6% for coping
(patients were recruited with a fatigue VAS "5 out of 10)
(15).

Reliability. Test–retest. As fatigue onset is unpredict-
able and sudden (2), test–retest was conducted 1–2 hours
apart (n ! 50 patients with RA before and after clinic
attendance); severity NRS correlated at r ! 0.92, effect r !
0.85, and coping r ! 0.62 (16). Coping NRS anchors were
subsequently reworded to enhance clarity and are cur-
rently being retested (16).

Validity. Content validity. The single-item NRS cover
aspects of fatigue generated from patient interviews, re-
fined with focus groups (13); fatigue coping is not available
as a separate domain in other PROMs (7).

Construct validity. In 229 patients with RA, severity
NRS correlated moderately with helplessness, depression,
disability, anxiety, and pain (0.31–0.45); effect NRS also
correlated moderately with these (0.34–0.49); coping NRS
correlated moderately with depression (%0.32 to %0.42),
weakly with disability and anxiety (%0.21 to %0.29), and
not with pain (%0.08); and there was no association be-

tween the NRS and raised plasma viscosity (%0.01 to
%0.25) (14).

Criterion validity. In 229 patients with RA, the NRS
correlated with fatigue measures Multi-Dimensional As-
sessment of Fatigue, Functional Assessment Chronic Ill-
ness Therapy (Fatigue), and Short Form 36 vitality sub-
scale (SF-36 VT): severity 0.65–0.80, effect 0.65–0.75, and
coping 0.37–0.38 (14). Lower levels of association seen in
coping NRS reflect the lack of coping items in other fatigue
measures. For all NRS, correlations with SF-36 VT are
weaker than other fatigue scales (see later SF-36 VT sec-
tion). Correlation between severity and effect (r ! 0.71) is
strong, while associations between perceived coping and
both severity and effect are weak to moderate (r ! %0.235
and %0.352, respectively), suggesting coping is a different
concept (14).

Ability to detect change. In patients with RA in flare
receiving an intramuscular injection of glucocorticoids
(n ! 42), effect sizes of 0.47 and 0.46 for the BRAF severity
and effect short scales were seen, but no significant change
in BRAF coping (17).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The BRAF NRS are RA specific, and were de-
veloped in collaboration with patients, including cogni-
tive interviewing of items. They differentiate fatigue sever-
ity from effect and perceived coping ability. They show
good construct and criterion validity, and severity and
effect show good test–retest reliability. Identically phrased
VAS were tested alongside the NRS (13–16). However,
the developers recommend the NRS versions as they can
be telephone administered, may be conceptually easier to
understand and therefore more accurate (13–16,18), and
the BRAF NRS showed stronger construct and criterion
validity than VAS versions (14–16).

Caveats and cautions. The full article on reliability and
sensitivity is awaited. Reverse scoring of the coping NRS
may mean that interpretation of coping scores is not im-
mediately obvious, and it has weaker reliability. As a
recent PROM, the NRS have not yet been widely used;
therefore, all evidence is from developers’ articles only.

Clinical usability. The available data suggest the
BRAF NRS may be a useful, quick tool to identify 3 differ-
ent concepts of RA fatigue, which might inform individu-
alized self-management interventions, with no significant
administrative or respondent burden.

Research usability. The available data suggest the
BRAF MDQ may be a useful research tool to screen for
entry criteria, and to identify different facets of fatigue that
might be changed differentially by interventions (e.g., fa-
tigue not reduced but perceived coping and impact im-
proved).

CHALDER FATIGUE QUESTIONNAIRE (CFQ)

Description

Purpose. Sometimes referred to as the Chalder Fatigue
Scale, or simply the Fatigue Questionnaire or Scale, the
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CFQ was developed to assess disabling fatigue severity in
hospital and community populations and was originally
published in 1993 with further psychometric evaluation in
2010 (19,20).

Content. Covers physical fatigue (e.g., lack energy,
feel weak, less muscle strength, need to rest), and mental
fatigue (e.g., concentration, memory).

Number of items. 11 items to produce a global score and
2 domains of physical and mental fatigue.

Response options. 4 options, slightly reworded in the
latest evaluation: “Less than usual,” “No more than usual,”
“More than usual,” and “Much more than usual” (20).

Recall period for items. In the last month.
Endorsements. None found for rheumatologic condi-

tions.
Examples of use. The CFQ has been used in systemic

lupus erythematosus (SLE), primary Sjögren’s syndrome
(PSS), rheumatoid arthritis (RA), psoriatic arthritis (PsA),
fibromyalgia syndrome (FMS), and upper-extremity or
carpal tunnel disorder (21–28), as well as chronic fatigue
syndrome (CFS) and chronic widespread pain.

Practical Application

How to obtain. From the developer by e-mail: trudie.
chalder@kcl.ac.uk. The CFQ is free to use.

Method of administration. Patient self-report, pen and
paper.

Scoring. Items can be scored in 2 ways. The first is on a
scale of 0–3, giving a global score range of 0–33, a physical
fatigue domain range of 0–21 (items 1–7), and a mental
fatigue domain range of 0–12 (items 8–11). Second, the
CFQ can be scored in a binary fashion (0,0,1,1), then
summed to produce a global score of 0–11. No information
could be found on handling missing items.

Score interpretation. Higher scores reflect greater fa-
tigue. For Likert scoring, a score of 29 of 33 discriminates
clinically relevant fatigue from nonclinically relevant fa-
tigue (20), and for binary scoring, a global score of !4 of 11
designates a “case” of fatigue (19). In terms of normative
data, mean # SD Likert scores in a community population
(n ! 1,615) were 14.2 # 4.6 of 33 versus 24.4 # 5.8 in
patients with CFS (n ! 361; P $ 0.0001) (20). In FMS,
mean # SD score was 18.2 # 6.1 (n ! 30), and in PsA 6.8 #
2.8 (n ! 9) (21). Mean # SD binary scores in a community
population (n ! 1,615) were 3.27 # 3.21 of 11 versus
9.14 # 2.73 in 274 patients with CFS (20). Many studies
use the draft 14-item CFQ (score range 0–42), giving a
mean global fatigue score in 120 patients with SLE of 22
(interquartile range [IQR] 16–28) (22). Using the draft 14-
item CFQ with a 5th response option added (score range
0–56), median global fatigue in 51 patients with PSS
was 37 (IQR 32–42) versus 28 (IQR 28–32) in 51 controls
(P ! 0.000) (23).

Respondent burden. Time to complete not reported but
probably 2–3 minutes. Items appear easy to interpret.

Administrative burden. Time to score not reported,
probably 2–3 minutes.

Translations/adaptations. The CFQ comprises 11 items
scored 0–33 (19) and underwent minor wording change in
2010 (20). However, while the 8 rheumatology studies

identified here quote the original validation article (19),
only 2 use this version (21,28). Three articles use the
14-item draft CFQ (22,24,25) giving scores of 0–42; it is
not clear from 2 articles which version has been used
(26,27), and a Swedish version combined the 14-item draft
CFQ with an additional 5th response option (“Much better
than usual”), giving a global score of 0–56 (23).

Psychometric Information

Method of development. Fourteen draft items were gen-
erated by professionals to represent physical and mental
fatigue, and evaluated in new registrants at a general prac-
tice (GP; family doctor; n ! 274, ages 18–45 years) (19).
Factor analysis identified 3 items for removal (19). The
resultant 11-item scale includes 2 clear domains on factor
analysis (physical fatigue, mental fatigue) with slight over-
lap between factors for 1 item (concentration) (19,20).

Acceptability. Items appear easy to read. No data on
missing item rate or floor/ceiling effects in rheumatology
could be found.

Reliability. Internal consistency. Cronbach’s alpha was
calculated in 274 GP patients for all 14 draft items and by
taking out different items one at a time (0.88–0.90) and for
the 2 domain scores (physical 0.84, mental 0.82) (19). For
the final 11-item version, Cronbach’s alpha was 0.89 in GP
patients (n ! 274), 0.92 in patients with CFS (n ! 361),
and 0.88 in a survey of GP attenders (n ! 1,615) (19,20).
No internal consistency data for rheumatology could be
found.

Test–retest. No test–retest data could be found.
Validity. Content validity. Items were generated by ex-

perts and the final 11-item CFQ covers a range of physical
and mental fatigue issues and produces a domain score for
each (19).

Construct validity. A CFQ score of 29 of 33 discrimi-
nates patients with CFS from the general population in
96% of cases (20). In SLE, using the 14-item draft CFQ,
mean fatigue was significantly different between patients
(23.5, SEM 0.9; n ! 93) and controls (15.0, SEM 0.6; n !
41) (24). However, no difference in total CFQ, physical or
mental domains was found between controls and patients
with SLE or PSS, and patients with RA only differed from
controls in physical fatigue (P $ 0.05) (28). In SLE, the
draft 14-item CFQ scores were moderately associated
with each of 4 disease activity measures (r ! 0.36–0.4),
and with aerobic capacity (r ! %0.33) (22). In chronic
upper-extremity pain (n ! 73), CFQ was moderately asso-
ciated with pain disability (r ! 0.44) and pain intensity
(r ! 0.32) (27).

Criterion validity. Using a validated psychiatric fatigue
interview schedule as a comparator, the cut off for a “case”
of fatigue was identified as !4 of 11 on the 14-item draft
CFQ with 75.5% sensitivity and 74.5% specificity (100
consecutive GP attenders) (19). In SLE (n ! 120), the
14-item draft CFQ was strongly associated with the Fatigue
Severity Scale and a fatigue visual analog scale (VAS; both
r ! 0.6) (22). In a group of patients with PSS, RA, and SLE,
CFQ total and physical fatigue scores correlated moder-
ately with a fatigue VAS (r ! 0.42 and r ! 0.46, respec-
tively), but neither the total, physical, nor mental CFQ
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scores correlated significantly with Short Form vitality
subscale (which also did not correlate with the fatigue
VAS) (28).

Ability to detect change. In 93 patients with SLE ran-
domized to exercise, relaxation, or control, CFQ improved
significantly at exit (22 to 15 versus 24 to 21), and was
significantly different between the 8 patients who contin-
ued to exercise at 3 months and the 25 who had stopped
(11, SEM 5–17 versus 17, SEM 12–26) (26).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The CFQ is a fatigue severity scale rather
than a measure of impact or consequence, and has physi-
cal and mental domains. CFQ has good internal consis-
tency in CFS populations, and good sensitivity to change
in rheumatology.

Caveats and cautions. Users need to obtain the correct
version (20) from the developer. Many researchers con-
tinue to use the draft 14-item version, which makes inter-
pretation across studies difficult. The response options
comprise 1 positive, 1 neutral, and 2 negative responses,
which might bias Likert scoring (0–3), although using
binary scoring (0/1) to define “cases” resolves this issue.
There are few rheumatology data on the 2 domains, nor on
internal consistency or test–retest. In one study, CFQ did
not differentiate between people with rheumatologic con-
ditions and controls. Construct and criterion validity were
only moderate in rheumatology.

Clinical usability. A short scale, potentially useful in
clinical situations to measure fatigue severity. No signifi-
cant administrative or respondent burden.

Research usability. Potentially a short, useful patient-
reported outcome measure to measure fatigue severity. No
significant administrative or respondent burden.

CHECKLIST INDIVIDUAL STRENGTH (CIS20R
AND CIS8R)

Description

Purpose. The CIS was developed to measure several
aspects of fatigue in chronic fatigue syndrome (CFS) in
1994 (29).

Content. The CIS covers domains of the subjective fa-
tigue experience (e.g., Physically I feel exhausted), con-
centration (e.g., Thinking requires effort), motivation
(e.g., I don’t feel like doing anything), and physical activity
levels (e.g., I think I do very little in a day).

Number of items. 20 items providing a total CIS20R
score, including 4 subscale scores for subjective fatigue
experience (8 items), concentration (5 items), motivation
(4 items), and physical activity levels (3 items). Although
the entire CIS20R assesses fatigue, the 8-item subjective
fatigue subscale is commonly the only subscale reported
and is often referred to as CIS8R, CIS-Fatigue, or Fatigue
Severity.

Response options. 7 boxes ranging from “Yes that is
true,” to “No that is not true.”

Recall period for items. The past 2 weeks.

Endorsements. None found for rheumatologic condi-
tions.

Examples of use. Mainly used in CFS, multiple sclero-
sis, neurologic disorders, and healthy working adults, but
has been used in rheumatoid arthritis (RA) and fibro-
myalgia syndrome (FMS) (30–39).

Practical Application

How to obtain. From the developer by e-mail: j.vercoulen
@mps.umcn.nl. The CIS is free to use.

Method of administration. Patient-self-report, pen and
paper.

Scoring. Items scored 1–7, with 11 positively phrased
items reverse scored. A total CIS20R score is obtained by
summing the 20-item scores. Subscale items are summed
to produce scores for subjective fatigue (CIS8R), concen-
tration, motivation, and physical activity. No information
is given on handling missing items.

Score interpretation. Higher scores reflect greater sever-
ity. Overall CIS20R score is 20–140; subscale scores are
subjective fatigue (CIS8R) 8–56, concentration 5–35, mo-
tivation 4–28, and physical activity 3–21. In terms of nor-
mative data, in healthy controls (n ! 60), mean # SD
subjective fatigue was 2.4 # 1.4, concentration 2.2 # 1.2,
motivation 2.0 # 1.0, and physical activity 2.0 # 1.3 (29).
Cut offs on the subjective fatigue CIS8R scale for patients
with RA are based on the mean score for healthy adults
plus 1 or 2 SDs, i.e., 27–35 for heightened fatigue, and !35
for severe fatigue (31), with !35 reported as similar to
fatigue levels in CFS (38). In patients with RA (n ! 228),
mean # SD subjective fatigue CIS8R was 31.5 # 12.8, with
20% reporting heightened fatigue and 42% reporting se-
vere fatigue (31).

Respondent burden. Time to complete not reported but
probably 4–5 minutes.

Administration burden. Time to score not reported,
probably 4–5 minutes to reverse score some items, then
identify and sum subscale items.

Translations/adaptations. The CIS originates from The
Netherlands. Dutch, English, Swedish, and Korean ver-
sions are available from the developer.

Psychometric Information
The subjective fatigue subscale (CIS8R) is the most com-
monly and often the only reported data in studies using
the CIS.

Method of development. No information could be
found on how items were generated; 20 of the original 24
draft items were retained as they performed best in factor
analysis (29). Subscales were generated through prin-
cipal components analysis and Cronbach’s alpha (internal
consistency) (29). Evaluation in RA is reported in an ab-
stract (37).

Acceptability. In a rheumatology population, 3 items
might be interpreted in relation to RA or disability (“I feel
fit,” “Physically I feel I am in bad form,” “Physically I feel
I am in an excellent condition”) and thus may not be
sensitive to RA fatigue. Levels of missing data and floor/
ceiling effects are not reported.
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Reliability. Internal consistency. In CFS, total CIS20R
score Cronbach’s alpha was 0.90 and Gutman split-half
reliability coefficient 0.92; Cronbach’s alpha for subscales
ranged from 0.83–0.92 (29). In patients with RA (n ! 227),
Cronbach’s alpha for subjective fatigue CIS8R was 0.92
(37), and 0.89 in patients with FMS (n ! 78) (36). In
patients with RA, factor analysis is reported as confirming
the 4 subscales (no data are provided) (n ! 227) (37).

Test–retest. In 227 patients with RA, intraclass correla-
tion coefficient for subjective fatigue CIS8R over 1 month
was 0.81 (37).

Validity. Content validity. No information is provided
on how items were generated (29) but the CIS20R covers
a range of fatigue issues likely to be common in rheu-
matology populations (2–4).

Construct validity. In patients with RA (n ! 228), sub-
jective fatigue CIS8R correlated strongly with pain (0.55),
moderately with disability, sleep disturbance, helpless-
ness, anxiety, and depression (0.32–0.40), weakly with
rheumatoid factor, Disease Activity Score in 28 joints, and
tender or swollen joints (0.18–0.3), and not with disease
duration or inflammatory indices (31). The total CIS20R
score discriminates between healthy workers and workers
with health reasons for being fatigued (39).

Criterion validity. In patients with RA (n ! 227), sub-
jective fatigue CIS8R correlated very strongly with Short
Form 36 vitality subscale and with a fatigue numerical
rating scale (both 0.81) (37). In patients with FMS (n !
224), subjective fatigue CIS8R correlated with a fatigue
visual analog scale (VAS) at 0.61 (35).

Ability to detect change. In patients with FMS (n ! 78)
receiving cognitive–behavioral therapy (CBT), subjective
fatigue CIS8R improved by a mean # SD %10.6 # 10.7
(36). In patients with RA started on anti–tumor necrosis
factor therapy (n ! 126), total CIS20R score improved
from a mean 85 (65–97) to 69 (48–90) over 6 months (30),
while in a subset of 59 working-age patients, CIS20R score
improvement was 11.8% at 6 months (33). In early, dis-
tressed patients with RA (n ! 30), CBT gave an effect size
of 0.55 posttreatment for subjective fatigue CIS8R (0.48 at
6 months) (34). No minimum clinically important differ-
ence is reported, but in FMS (n ! 78), change in subjective
fatigue CIS8R correlated with a transition question on
perceived change (0.53), and with a VAS for usefulness of
and satisfaction with the level of change (0.42 and 0.33,
respectively) (36).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The CIS was developed in CFS but has been
evaluated in many long-term conditions, suggesting it is a
useful generic scale. The CIS has good internal consistency
and reliability, construct and criterion validity, and sensi-
tivity to change. Subscales differentiate between cognitive
and physical fatigue.

Caveats and cautions. The full article evaluating use of
CIS in RA is awaited. Most evidence is reported only for
the subjective fatigue subscale. Three items may be con-
founded by disability or disease activity in rheumatology
populations.

Clinical usability. The available data suggest the CIS
may be a useful tool in identifying cognitive and physical
fatigue, which might inform individualized self-management
interventions. No significant respondent or administrative
burden.

Research usability. The available data suggest the CIS
may be a useful research tool in identifying both the over-
all fatigue experience and different types of fatigue, within
the caveats above.

FATIGUE SEVERITY SCALE (FSS)

Description

Purpose. The FSS was developed to assess disabling
fatigue in multiple sclerosis (MS) and systemic lupus ery-
thematosus (SLE), and was published in 1989 (40).

Content. The FSS covers physical, social, or cognitive
effects of fatigue (e.g., function, work, motivation).

Number of items. 9 items to produce a global score.
Response options. 7 options from “Strongly disagree” to

“Strongly agree” (1–7).
Recall period for items. The past week.
Endorsements. After systematic review of 15 fatigue

scales used in SLE, the Ad Hoc Committee recommended
the FSS for use in SLE (41).

Examples of use. Has been used extensively in SLE
studies, and also in rheumatoid arthritis (RA), osteoarthri-
tis (OA), and ankylosing spondylitis (AS), with a modi-
fied version in psoriatic arthritis (PsA) (41–54), as well as
many long-term conditions (e.g., MS, cancer, neurologic
disorders).

Practical Application

How to obtain. From the developer by e-mail: lkrupp
@notes.cc.sunysb.edu. The FSS is free to use.

Method of administration. Patient self-report, pen and
paper.

Scoring: Items are scored 1–7, summed, then averaged
to produce a global score.

Score interpretation. Scores range from 1–7 with higher
scores reflecting greater fatigue. In terms of normative data,
mean # SD score in healthy adults (n ! 20) was 2.3 # 0.7,
compared to 4.7 # 1.5 in patients with SLE, and 4.2 # 1.2)
in patients with RA (n ! 29 and 122, respectively) (40,44).
In patients with PsA (n ! 135) using a modified FSS scaled
from 0–10 (mFSS; see adaptations below), mean score was
5.7 (95% confidence interval [95% CI] 5.1–6.3) (45). In
another PsA study (n ! 75) using the mFSS, patients
reporting fatigue in a clinical assessment had a mean # SD
mFSS score of 6.9 # 2.4 compared to 3.8 # 2.8 in those
reporting no fatigue (42). In OA (n ! 137), mean # SD FSS
was 3.63 # 1.55 (54).

Respondent burden. Time to complete not reported but
probably 2–3 minutes. Items appear easy to interpret.

Administrative burden. Time to score not reported,
probably 2–3 minutes.

Translations/adaptations. Translated into multiple
languages, including Spanish, French, Chinese, and
Portuguese (41) with a Swedish translation describing
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appropriate linguistic methodology, then evaluation of re-
liability, and construct and criterion validity in SLE (46).
Adaptations include a multidimensional, 29-item Fatigue
Assessment Instrument in German (55); a US adaptation
for telephone administration in RA, which reduced the
response options from 1–7 to 1–5 and states FSS has 10
rather than 9 items (47); and an mFSS used in PsA that
increased the response options from 1–7 to 0–10 (“Not at
all” to “Entirely”), although no rationale for this was pre-
sented (45).

Psychometric Information

Method of development. Factor analysis was performed
on 28 draft items, and identified 9 items common to both
SLE and MS (n ! 29 and 25, respectively); it is not stated
where the 28 items originated from or whether patients
were involved in their development (40).

Acceptability. Items appear easy to read, the Swedish
version underwent cognitive debriefing (46) and fatigue is
mentioned in every question. In one study, none of the 22
patients with SLE omitted any questions; the study re-
ported no ceiling effects, but a possible floor effect for 1
item, where the median score was also the maximum
possible score (46).

Reliability. Internal consistency. Cronbach’s alpha
was 0.89–0.94 in SLE (n ! 22–29) (40,46). In the mFSS
(0–10 response option), Cronbach’s alpha was 0.95 in both
PsA (n ! 91) and SLE (n ! 113) (45).

Test–retest. No significant difference was seen in FSS in
stable patients with SLE over 1 week (46).

Validity. Content validity. FSS covers a range of fatigue
issues. It is not stated how items were generated (40) but
the FSS later underwent cognitive testing in Swedish pa-
tients with SLE (46).

Construct validity. FSS correctly discriminated 90% of
29 patients with SLE from healthy controls (40). A system-
atic review reports evaluation of construct validity of the
FSS in a number of SLE studies, demonstrating a range of
correlations with disease activity (0.16–0.53), depression
(0.22–0.59), and pain (0.35–0.54) (41). In patients with
SLE (n ! 22), FSS correlated strongly with pain, general
health, and physical and social roles (%0.59 to %0.60), and
moderately with function, emotional role, and mental
health (%0.41 to %0.44) (46); no association was found
with inflammatory indices (n ! 57 SLE) (48). In an RA
working population (n ! 122), FSS correlated with anxiety
and depression (0.55 and 0.53, respectively), and disabil-
ity, pain, and stress (0.33–0.48) (43). In PsA (n ! 135), the
mFSS (10-point response) correlated with number of ac-
tive joints (0.37), but not swollen or damaged joints (49).

Criterion validity. mFSS correlated strongly with a fa-
tigue visual analog scale at 0.81 (SLE, n ! 29) (40) and
with Functional Assessment Chronic Illness Therapy
(Fatigue) at %0.79 in patients with PsA (n ! 135) (49).
Correlation with Short Form 36 vitality subscale (SF-36
VT) was %0.56 to %0.63 in SLE, OA, and RA (n ! 32, 137,
and 52, respectively) (46,54).

Ability to detect change. In patients with AS random-
ized to etanercept or placebo (n ! 40), FSS showed an
effect size of 0.43 for treatment at 4 months (SF-36 VT

effect size 0.69); FSS was not responsive at 1 month, un-
like SF-36 VT (effect size 0.15 versus 0.54) (50). In SLE
(n ! 58), effect sizes of 0.55 and 0.44 were shown from
telephone interventions for fatigue (modified 10-item,
5-response option FSS) (47). Based on linear regression
analysis on comparative fatigue ratings from patients after
paired interviews, the effect size (mean change/SD at base-
line) required for an average patient to move to a different
fatigue category (i.e., much, somewhat or a little, less or
more fatigued) is calculated as 0.74 in RA (52) and 0.41
(95% CI 0.2–0.57) in SLE, where the authors also present
this as an FSS minimum clinically important difference
score of 0.6 (95% CI 0.3–0.9) (53). Based on a systematic
review of earlier SLE studies, a recommendation for im-
portant improvement in FSS for patients with SLE was
15% (41).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The FSS has good internal consistency, reli-
ability, and construct and criterion validity, and is sensi-
tive to change. It has been evaluated in several rheumato-
logic conditions, particularly SLE, where it is the
recommended fatigue scale (41).

Caveats and cautions. Differences in sensitivity com-
pared to SF-36 VT were shown in one study, but without
a third fatigue comparator patient-reported outcome
measure (PROM) for that study, it is not possible to con-
clude whether FSS or SF-36 VT is more accurate. Com-
parison between rheumatologic groups may be difficult if
some groups use the differently scaled mFSS rather than
the FSS.

Clinical usability. A short scale, potentially useful in
clinical situations.

Research usability. Potentially a short, useful PROM for
research, although researchers should be aware items sug-
gest FSS may measure fatigue impact rather than severity.

FUNCTIONAL ASSESSMENT CHRONIC
ILLNESS THERAPY (FATIGUE) (FACIT-F)

Description

Purpose. The FACIT-F was developed in 1997 to mea-
sure fatigue in oncology patients with anemia and is a
stand-alone (or add-on) questionnaire in the Functional
Assessment in Cancer Therapy measurement system (56).
This has since been widened to include assessment of
chronic illnesses (FACIT measurement system). The cur-
rent version of FACIT-F is number 4.

Content. The FACIT-F covers physical fatigue (e.g., I
feel tired), functional fatigue (e.g., trouble finishing
things), emotional fatigue (e.g., frustration), and social
consequences of fatigue (e.g., limits social activity).

Number of items. 13 to produce a global score.
Response options. 5 responses from “Not at all” to

“Very much.”
Recall period for items. Past 7 days.
Endorsements. None found for rheumatologic condi-

tions.
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Examples of use. Has been evaluated in rheumatoid
arthritis (RA) and psoriatic arthritis (PsA), and used in
primary Sjögren’s syndrome (PSS), osteoarthritis (OA),
and systemic lupus erythematosus (SLE) (49,52,53,57–63),
as well as many long-term conditions (e.g., multiple scle-
rosis, cancer, neurologic disorders).

Practical Application

How to obtain. From the FACIT web site after free reg-
istration at URL: http://www.facit.org/. English versions
are free to use, a fee is payable for non-English versions
used in commercial studies.

Method of administration. Patient self-report, inter-
viewer or telephone administered.

Scoring. Items scored 0–4, with 2 positively phrased
items reverse scored. Items are summed, multiplied by 13,
then divided by the number of items actually answered,
therefore allowing for missing items. However, more than
50% of items must be answered (i.e., at least 7 items).
Scoring instructions can be downloaded from the devel-
opers’ web site, including computerized versions.

Score interpretation. Scores range from 0–52, with
higher scores reflecting less fatigue. In terms of normative
data, mean # SD score for 1,010 healthy adults was 43.6 #
9.4 (64); this compares to 29.17 # 11.06 in patients with
RA, 35.8 # 12.4 in patients with PsA, 25.7 # 12.0 in
patients with SLE, and 30.1 in patients with PSS (n ! 631,
135, 80, and 277, respectively) (49,53,57,63).

Respondent burden. 3–4 minutes. Items appear easy to
interpret.

Administrative burden. Time to score not reported but
probably 3–4 minutes.

Translations/adaptations. Available in over 50 lan-
guages.

Psychometric Information

Method of development. Items were generated in semi-
structured interviews with 14 anemic oncology patients
and 8 clinicians, followed by item reduction by 5 medical
experts, then evaluation in 49 oncology patients (56). In
patients with RA (n ! 271), analysis using item response
theory suggested the FACIT-F covers a wider range of
fatigue (with the exception of those with a very low level)
than either the Short Form 36 vitality subscale (SF-36 VT)
or Multi-Dimensional Assessment of Fatigue (MAF) (57).

Acceptability. The items are brief and easy to under-
stand. However, in arthritis populations, some items have
the potential for misinterpretation. Two items could po-
tentially be interpreted as relating to disability rather
than fatigue as fatigue is not stipulated in the wording
(“Ability” and “Needing help to do usual activities”),
1 item measures energy, which may be a positive health
state that is not necessarily the opposite end of a fatigue
continuum (i.e., people who are not feeling energized may
not necessarily feel fatigued), and 1 item that is applicable
to patients with cancer may hold less relevance for pa-
tients with RA (“Feeling too tired to eat” is not reported in
qualitative RA fatigue studies) (2,3,65). Floor/ceiling effect
data could not be found in rheumatology.

Reliability. Internal consistency. Cronbach’s alpha was
0.86–0.87 at 3 time points in RA (n ! 631) and 0.96 in PsA
(n ! 135) (49,57).

Test–retest. Intraclass correlation coefficient over 1 week
was 0.95 in patients with PsA (n ! 73) (49).

Validity. Content validity. Items were generated by pa-
tients with cancer (56) but cover a range of fatigue issues
likely to be common to arthritis (2–4).

Construct validity. In PsA (n ! 135), FACIT-F corre-
lated with inflamed joint count (r ! %0.43, 95% confi-
dence interval [95% CI] %0.56 to %0.28) but not with
damaged joint count (r ! 0.06, 95% CI %0.23 to 0.11), age,
or disease duration (49). In RA (n ! 505), FACIT-F corre-
lated with disability (Health Assessment Questionnaire)
and inflammation (Disease Activity Score in 28 joints) at
r ! %0.42 to %0.44 (60). FACIT-F scores were not statisti-
cally significantly different between patients with OA
(n ! 43) and PSS (n ! 71), but sleepiness was more
strongly associated with FACIT-F in PSS than in patients
with OA (0.53 versus 0.27) (58).

Criterion validity. In RA, FACIT-F correlated strongly
with MAF at 0, 12, and 24 weeks of antirheumatic treat-
ment (%0.84 to %0.88), and with SF-36 VT (0.73–0.84)
(n ! 567–631) (57). In PsA (n ! 135), correlation with
modified Fatigue Severity Scale was %0.79 (95% CI %0.85
to %0.72) while those patients responding positively to an
anchor question on overwhelming fatigue had lower
FACIT-F scores (i.e., more severe fatigue) than those re-
sponding negatively (mean # SD 24.8 # 13.9 versus 38.5 #
10.4; n ! 135) (49).

Ability to detect change. After 24 weeks of antirheu-
matic treatments in patients with RA (n ! 631), FACIT-F
showed a mean change of 2.1 in patients who did not
achieve American College of Rheumatology 20% criteria
for improvement in disease activity (ACR20; effect size
0.19), compared to 12.4 in those who achieved ACR70
(effect size 1.13) (57). Sensitivity has also been shown in
other anti–tumor necrosis factor trials in RA (61,62), and
in PsA where changes in FACIT-F were similar to changes
in SF-36 VT (n ! 313) (59). A minimum clinically impor-
tant difference (MCID) of 3–4 points is generally used,
which was calculated using 0.2 and 0.5 effect size cut offs
for 5 groups (“Major worsening” to “Major improvement”)
in 631 patients with RA receiving antirheumatic treat-
ments, then confirmed in a second study (n ! 271) (57). On
a normalized scale of 0–100 (rather than 0–52), others
have proposed an MCID for RA of 15.9 points (52). In SLE
(n ! 80), based on linear regression analysis on compara-
tive fatigue ratings from patients after paired interviews,
the effect size required (mean change/SD at baseline) for
an average patient to move to a different fatigue category
(i.e., much, somewhat or a little, less or more fatigued) is
calculated as 0.5 (95% CI 0.31–0.65), which the authors
also present as a FACIT-F MCID score of %5.9 (95% CI
%8.1 to %3.6) (53).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. FACIT-F is used across many rheumatologic
conditions, particularly in pharmacologic trials. It covers a
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range of fatigue concepts in easy to understand language.
FACIT-F has good internal consistency and reliability,
construct and criterion validity, and sensitivity to change.

Caveats and cautions. FACIT-F might potentially be
limited for use in rheumatology by the phrasing of 4 of the
13 items.

Clinical usability. Would be easy to use in clinical prac-
tice, giving a global fatigue score.

Research usability. Would be easy to use in research
where a global fatigue score is required.

MULTI-DIMENSIONAL ASSESSMENT OF
FATIGUE (MAF)

Description

Purpose. The MAF was developed in 1991 to measure
multiple dimensions of fatigue in adults with rheumatoid
arthritis (RA) (66). It was a revision of the Piper Fatigue
Scale, which had been developed and tested with oncol-
ogy patients (67).

Content. The MAF covers 4 dimensions of fatigue:
severity, distress, interference in activities of daily living
(doing chores, cooking, bathing, dressing, working, visit-
ing, sexual activity, leisure, shopping, walking and exer-
cising), and frequency and change during the previous
week.

Number of items. 15 items provide a global score
(Global Fatigue Index [GFI]). The 16th question (“To what
degree has your fatigue changed during the past week?”)
does not contribute to the GFI.

Response options. The number of response options de-
pends on the nature of each item. The original version
used visual analog scales (VAS) for items 1 and 4–14, but
based on feedback from respondents, these were changed
to numerical rating scales (NRS) ranging from 1–10 in 1995
(68). Items 1 (degree) and 4–14 (interference) have anchors
of “Not at all” to “A great deal,” item 2 (severity) has
anchors of “Mild” to “Severe,” and item 3 (distress) has
anchors “No distress” to “A great deal of distress.” Items
4–14 (interference with activities) provide an opportunity
for respondents to indicate if they do not carry out the
activity because of reasons other than fatigue, and the item
is then not completed. Items 15 and 16 have 4 ordinal
response options scored 1–4, with item 15 (frequency)
ranging from “Hardly any days” to “Every day,” and item
16 (change) ranging from “Decreased” to “Increased.”

Recall period for items. The past week.
Endorsements. None found for rheumatologic condi-

tions.
Examples of use. Although developed for use in RA, the

MAF has also been used in other rheumatologic condi-
tions, including osteoarthritis (OA), ankylosing spondyli-
tis (AS), systemic lupus erythematosus (SLE), and fibro-
myalgia syndrome (FMS) (52,53,55,57,68–79), as well as
other long-term conditions such as human immunodefi-
ciency virus, multiple sclerosis, and cancer.

Practical Application

How to obtain. The MAF is copyrighted by the devel-
oper, Basia Belza, and may be downloaded after free reg-

istration from the web site available at URL: www.son.
washington.edu/research/maf/, or obtained by postal mail
at the following address: Basia Belza, PhD, RN, Depart-
ment of Biobehavorial Nursing and Health Systems, Box
357266, University of Washington, Seattle, WA 98195-
7266. There is no charge for individual use of the MAF,
although a nominal fee may be charged for commercial
use.

Method of administration. Patient self-report, pen and
paper.

Scoring. The MAF was developed to provide an aggre-
gated score, the GFI. If the respondent indicates “No fa-
tigue at all” for item 1, all remaining items should be
scored as 0. Items 1–3 are summed, items 4–14 are aver-
aged but should not be scored where the respondent indi-
cates that they do not do an activity “For reasons other
than fatigue,” and item 15 is transformed into a 0–10 scale
by multiplying the score by 2.5. The GFI is then calculated
by adding these 3 components (sum of items 1–3, average
of items 4–14, and transformed item 15). Item 16 (change)
does not contribute to the GFI, and is scored 1–4. No
information is given on handling missing data, but the
developer has suggested that nonresponse to !3 of the 16
items would mean the GFI could not be calculated (Tack
BB: unpublished observations).

Score interpretation. The GFI ranges from 1 (no fatigue)
to 50 (severe fatigue). A higher score represents greater
fatigue severity, distress, or interference with activities of
daily living. Item 16 (change) is scored from 1 (fatigue
decreased) to 4 (fatigue increased). In terms of normative
data, in healthy controls (n ! 46), mean # SD GFI was
17.0 # 11.3 (68). In rheumatologic conditions, mean # SD
GFI was 29.2 # 9.9 in RA, 32 # 20 in AS, 36.4 # 8.1 in
FMS, 31.1 # 11.4 in SLE, and 27.7 # 10.8 in OA (n ! 51–
1,636) (53,68,71,74,76).

Respondent burden. Time to complete is not reported
but is likely to be &5–8 minutes.

Administrative burden. Time to score is not reported
but is likely to be &4–5 minutes to transform scores, sum
and average dimensions, and create the GFI.

Translations/adaptations. The MAF was originally de-
veloped in US English. The MAPI Research Institute has
versions in Spanish, Dutch, French, Mandarin, Croatian,
Danish, Finnish, Czech, German, Turkish, Swedish, Afri-
kaans, Russian, Portuguese, Polish, Italian, Hungarian,
Hebrew, and Norwegian. Translation was undertaken us-
ing both forward and backward translations. Translations
can be obtained through the MAPI web site at URL: http://
www.mapi-institute.com/home.

Psychometric Information

Method of development. Items from a 41-item cancer
fatigue scale (67) that were considered to describe activi-
ties often affected in RA were selected for the MAF (66).
No patients were involved in selecting items. Following
patient feedback from early studies, the VAS format was
changed to NRS in 1995 (68).

Acceptability. Items appear easy to understand, but
some may contain overlapping concepts; walking (item 13)
and exercise (item 14) might both be considered leisure
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activities (item 11). Response options for frequency over
the past week (item 15) might be subject to different inter-
pretations; for example, when wishing to report 2 days of
fatigue, some patients might consider that “Occasionally”
and others might consider it “Hardly any days.” At the
start of items 4–14, respondents are clearly instructed to
consider to what degree fatigue has interfered with activ-
ities, but fatigue is subsequently not mentioned in the
question stems; thus, respondents might inadvertently
consider interference due to disability rather than fatigue
when scoring these 11 items. Missing data have been re-
ported as a problem; based on the MAF not being able to be
scored if they have !3 missing items, 2 studies report
21.5% of questionnaires (49 of 229) and 13.9% of ques-
tionnaires (1,077 of 7,760) to be unusable (14,70). In RA
(n ! 271), item response theory suggests the MAF covers
the middle range of fatigue severity, broader than Short
Form 36 vitality subscale (SF-36 VT) but slightly less
than the Functional Assessment Chronic Illness Therapy
(Fatigue) (FACIT-F) (57). Floor/ceiling effect data could
not be found.

Reliability. Internal consistency. Cronbach’s alpha for
internal consistency was 0.93 in the original VAS version
(n ! 133 patients with RA), 0.92 for the final NRS version
(n ! 122 patients with RA), and 0.92 in knee OA (n ! 44)
(69,77,79).

Test–retest. No significant change in MAF over 3 time
points (6–8 week intervals) is reported for patients with
RA (n ! 51) (68); in cancer (n ! 37), test–retest was r !
0.87 over 48 hours (79).

Validity. Content validity. The MAF covers a range of
fatigue issues (severity, distress, interference with activi-
ties, frequency, and change) to create a single, composite
score (GFI). The original factor analysis in RA (n ! 35)
showed that the 15 items comprising the GFI load on a
single factor (all "0.55) (66). A later analysis in RA
(n ! 7,760) indicated 3 factors: interference with leisure-
type activities; interference with bathing/dressing; and
fatigue frequency, degree, severity, and distress, with 4
further items loading across all 3 factors equally (70).

Construct validity. In RA (n ! 51), MAF correlated with
depression, pain, disability, and sleep (r ! 0.47–0.58) and
very weakly with inflammatory markers (0.12) (68). MAF
discriminated between people with RA (n ! 48) with and
without prior history of depression (34.3; SD 10.0 versus
28.8; SD 9.5) (77). In knee OA (n ! 44), MAF correlated
with female sex, pain, depression, anxiety, and cardio-
respiratory stamina (r ! 0.52–0.62), but not with muscle
(quadriceps) fatigue (r ! 0.01) (78). In AS (n ! 68), MAF
correlated moderately with pain and hemoglobin (0.39 and
%0.38, respectively), weakly with SF-36 mental health
(%0.27), and weakly but not significantly with SF-36 emo-
tional role (%0.22) (72).

Criterion validity. In RA, MAF correlated strongly with
the Profile of Mood States fatigue and vigor subscales at
0.84 and %0.62, respectively (n ! 51) (68), with a fatigue
VAS at 0.8 (n ! 7,760) (70), and with an NRS of “bother-
some fatigue” at 0.69 (n ! 48) (77). Correlation with SF-36
VT was variable, ranging from %0.79 in RA (n ! 7,760) to

%0.54 in OA (n ! 137) and %0.37 in AS (n ! 68)
(55,70,72).

Ability to detect change. In RA (n ! 631), after 24 weeks
of antirheumatic treatments, MAF showed a mean change
of %2.1 in patients who did not achieve American College
of Rheumatology criteria for 20% improvement in disease
activity (ACR20; effect size %0.18), compared to mean
change of %14.9 in those who achieved ACR70 (effect size
%1.25) similar to findings for FACIT-F and SF-36 VT (57).
In FMS (n ! 267), after 8 weeks of esreboxetine, MAF
improved by %6.39 (SE 0.75) compared to %2.82 (SE 1.74)
on placebo (75). Based on linear regression analysis on
comparative fatigue ratings from patients after paired in-
terviews, the effect size required (mean change/SD at base-
line) for an average patient to move to a different fatigue
category (i.e., much, somewhat or a little, less or more
fatigued) is calculated as 0.75 in RA (n ! 61) (52) and 0.45
(95% confidence interval [95% CI] 0.25–0.61) in SLE
(n ! 80), where the authors also present this as MAF
minimum clinically important difference score of 5.0
(95% CI 2.8–7.2) (53).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The MAF is RA specific and covers numer-
ous aspects of fatigue in order to produce a global score.
It has good internal consistency, construct and criterion
validity, reliability, and it is sensitive to change.

Caveats and cautions. High levels of missing data are
reported, making a substantial proportion of question-
naires unusable. The lack of reference to fatigue on the 11
items asking about interference with activities may reduce
clarity for patients who may respond with regards to dis-
ability interference.

Clinical usability. The MAF might be useful in clinical
practice in providing a global score, while the multiple
questions might help identify target areas for therapeutic
intervention.

Research usability. The MAF produces a global score
based on a range of fatigue impacts. It has reasonable
participant and administrative burden, although problems
in scoring may arise where there are a large amount of
missing items.

MULTI-DIMENSIONAL FATIGUE INVENTORY
(MFI)

Description

Purpose. The MFI was originally developed to measure
cancer fatigue using a multidimensional, short question-
naire, specifically without any somatic items (80,81). Pub-
lished in 1995, it was evaluated initially in cancer and
chronic fatigue syndrome (CFS) patients and in healthy
volunteers who might be physically tired (army recruits)
or cognitively tired (junior doctors) (80).

Content. The MFI covers domains of general fatigue
(e.g., I feel tired), physical fatigue (e.g., physically I feel
only able to do a little), activity (e.g., I feel very active),
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motivation (e.g., I dread having to do things), and mental
fatigue (e.g., my thoughts easily wander).

Number of items. 20 items, yielding 5 subscales of 4
items each (general fatigue, physical fatigue, reduced ac-
tivity, reduced motivation, and mental fatigue). Creating
a total score is discouraged by the developers.

Response options. 5 check boxes ranging from “Yes that
is true,” to “No that is not true.”

Recall period for items. This is stated as “Lately.”
Endorsements. None found for rheumatologic condi-

tions.
Examples of use. In addition to cancer and several

long-term conditions (e.g., Parkinson’s disease, liver
disease), MFI has been used in a number of studies in
rheumatoid arthritis (RA), fibromyalgia syndrome
(FMS), ankylosing spondylitis (AS), primary Sjögren’s
syndrome (PSS), and systemic lupus erythematosus
(SLE) (41,52,53,82– 88).

Practical Application

How to obtain. From the developers by e-mail: e.m.smets
@amc.uva.nl. Also available by postal mail at the follow-
ing address: E. M. A. Smets, PhD, Medical Psychology
J3-220, Academic Medical Center, University of Amster-
dam, PO Box 22660, 1100 DD Amsterdam, The Nether-
lands. The MFI is free for academic use, charges apply for
commercial use.

Method of administration. Patient self-report, pen and
paper.

Scoring. Items scored 1–5, with 10 positively phrased
items reverse scored. Subscale items summed to produce
scores for general fatigue, physical fatigue, reduced activ-
ity, reduced motivation, and mental fatigue.

Score interpretation. Scores range from 4–20 with
higher scores reflecting greater severity. In terms of nor-
mative data, in healthy women (n ! 32), general fatigue
mean # SD score was 8.16 # 3.8 compared to 15.57 # 4.3
in PSS (n ! 49), and 12.93 # 4.5 in RA (n ! 44), physical
fatigue 6.47 # 3.2 versus 14.06 # 4.4 and 12.45 # 5.0,
reduced activity 6.72 # 3.0 versus 11.32 # 4.6 and 11.48 #
4.7, reduced motivation 6.66 # 2.4 versus 9.96 # 4.0 and
9.27 # 4.1, and mental fatigue 6.53 # 3.0 versus 10.31 #
5.4 and 8.34 # 4.0 (82). In 53 women with FMS, scores
were more severe than RA or PSS with subscale mean #
SD of 17.9 # 1.9, 16.2 # 2.7, 15.1 # 3.9, 12.9 # 3.0, and
14.4 # 3.5, respectively (84).

Respondent burden. Time to complete not reported but
is likely to be 4–5 minutes. Items appear easy to under-
stand.

Administrative burden. Time to score not reported but
is likely to be 4–5 minutes to reverse score some items,
then identify and sum subscale items.

Translations/adaptations. Authorized translations in
most European languages can be obtained from the devel-
opers.

Psychometric Information

Method of development. 24 draft items were generated
based on existing literature (80) and pilot in-depth in-

terviews with patients with cancer (81), from which the
developers postulated the 5 fatigue domains, for each of
which they tried to create brief, positively and negatively
phrased items that exclude somatic issues (80). Factor
analysis on the 24 items supported the 5 subscales with
adjusted goodness of fit index (AGFI) ranging from 0.95–
0.98 (111 patients with cancer and 357 patients with
CFS) (80); the 4 items with the weakest correlations
were later removed, leaving a 20-item scale with 4 items
per subscale, which had AGFI properties "0.9 (n ! 97,
116 patients with cancer) (81). The original MFI-20 had
7 response options (80) but this was revised to the
current version with 5 response options following eval-
uation (81).

Acceptability. The items are brief and easy to under-
stand. Missing item levels are low with 98.2–99.4% com-
pletion rates in FMS (n ! 166) (87). Items do not contain
the word fatigue and thus could potentially be interpreted
by rheumatology patients as relating to disability (e.g., I
think I do very little in a day) or disease activity (e.g.,
physically I feel I am in a bad condition). In patients with
cancer (n ! 116), 10.4–33.6% scored the best possible
score for the different subscales (mental fatigue 33.6%),
suggesting a potentially substantial ceiling effect; 4.5–
15.7% scored the worst possible score (reduced activity
15.7%), suggesting a lesser, but still potentially important
floor effect (81). No data could be found for rheumatology
populations.

Reliability. Internal consistency. Cronbach’s alpha for
most subscales ranged from 0.85–0.89 in 82 patients with
RA or PSS, with reduced motivation at 0.68 (86).

Test–retest. In AS and PSS (n ! 40 and 28, respec-
tively), repeat administrations at between 2 and 42 days
gave intraclass correlation coefficients (ICCs) of 0.57–0.85
across the subscales (83,84). The ICC in patients with
chronic widespread pain or FMS (n ! 36) ranged from
0.75–0.92 (87).

Validity. Content validity. The MFI covers 5 domains
of fatigue, which resonate with qualitative studies in rheu-
matology (2–4). In PSS, 29 patients scored the coverage of
fatigue by the MFI as a mean # SD 2.96 # 0.6 on a scale of
1–4 (“Poorly” to “Very well”) (84).

Construct validity. All subscales differentiated between
fatigued and nonfatigued patients with AS (n ! 415 and
361, respectively) based on a cut off of 5 out of 10 on a
fatigue visual analog scale (VAS) (83). All subscales differ-
entiated between healthy women (n ! 32) and women
with RA (n ! 44), but after controlling for depression,
reduced motivation and mental fatigue no longer differen-
tiated patients from controls (82). Subscales correlated
strongly with depression at r ! 0.58–0.74 (reduced moti-
vation 0.74) in RA (n ! 44) (82). Inflammatory indices
(erythrocyte sedimentation rate) were not associated with
fatigue subscales in PSS, but in RA, Disease Activity Score
scores were moderately associated with general fatigue,
physical fatigue, and reduced activity at 0.42–0.47 (n ! 49
and 44, respectively) (82). In RA, associations with Short
Form 36 (SF-36) pain were stronger for general fatigue,
physical fatigue, and reduced activity (%0.51 to %0.61)
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than for mental fatigue and reduced motivation (%0.23 and
%0.40, respectively) (n ! 490) (85).

Criterion validity. In AS and RA (n ! 812 and 490,
respectively), 4 subscales correlated with SF-36 vitality
subscale at %0.53 to %0.74, while mental fatigue correlated
less strongly (%0.42 and %0.4, respectively), supporting it
as a distinct fatigue concept (83,85). Correlations with a
fatigue VAS in RA and PSS were strong for general fatigue
(0.7 and 0.77, respectively), physical fatigue (0.67 and
0.72, respectively), and reduced activity (0.54 and 0.58,
respectively), but moderate for reduced motivation (0.31
and 0.53, respectively) and mental fatigue (0.34 and 0.39,
respectively; n ! 48 and 490, respectively) (84,85). In
FMS, correlations with a fatigue VAS were 0.62 for gen-
eral fatigue, but 0.32–0.36 for the remaining subscales
(n ! 165) (87).

Ability to detect change. Three studies report effect
sizes (mean change/SD at baseline). In 40 patients with AS
randomized to spa therapy, effect sizes were general fa-
tigue 0.82, physical fatigue 0.81, reduced activity 0.28,
reduced motivation 0.52, and mental fatigue 0.38, com-
pared to 0.89 in a fatigue VAS (83). In FMS (n ! 1,196), a
significant improvement was seen in a 20-item–totaled
MFI score after milnacipran (88). Also using the 20-item–
totaled MFI score (not recommended by the developers),
and based on linear regression analysis on comparative
fatigue ratings from patients after paired interviews, the
effect size required for an average patient to move to a
different fatigue category (i.e., much, somewhat or a little,
less or more fatigued) is calculated as 0.76 in RA (n ! 61)
(52). In SLE, again using the totaled 20 items with a range
of 20–100, the effect size was 0.59 (95% confidence in-
terval [95% CI] 0.42–0.72), which the authors also present
as MFI minimum clinically important difference score of
11.5 (95% CI 8.0–15.0) (53).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The MFI provides a profile of 5 domains of
fatigue, and has been used in many long-term and rheu-
matologic conditions. Internal consistency and test-retest
show a range of results, while construct and criterion
validity are good. Sensitivity to change was good for gen-
eral and physical fatigue.

Caveats and cautions. A proportion of patients with
cancer had minimum or maximum scores, suggesting there
may potentially be significant ceiling and floor effects.
Criterion validity was variable across subscales. In rheu-
matology, the wording of some items may be interpreted as
relating to disability or disease activity, and sensitivity to
change was weak for some subscales.

Clinical usability. An easy scale to complete in clinic,
giving information about fatigue profiles.

Research usability. An easy scale to include in an
outcome package. However, potential floor/ceiling effects,
and interpretation of some phraseology as relating to
broader RA issues rather than fatigue, should be con-
sidered.

PEDIATRIC QUALITY OF LIFE (PEDSQL)
MULTI-DIMENSIONAL FATIGUE SCALE

Description

Purpose. The PedsQL was developed to measure child
and parent perceptions of fatigue in pediatric patients and
was published in 2002 (89). It was developed in patients
with cancer but is intended as a generic measure for pedi-
atric patients. Versions are available for young adults (ages
18–25), teenagers (ages 13–18), and children (ages 8–12)
using developmentally appropriate language, with mirror
versions for their parents. A “smiley-face” response ver-
sion is available for young children (ages 5–7), with a
written version for parents, and a parent version for tod-
dlers (ages 2–4).

Content. Covers domains of general fatigue (e.g., I feel
tired), fatigue related to sleep/rest (e.g., I feel tired when I
wake up in the morning), and cognitive fatigue (e.g., it is
hard for me to keep my attention on things).

Number of items. 18 items, giving a total fatigue score
and including 3 subscales, each of 6 items (general fatigue,
sleep/rest fatigue, and cognitive fatigue).

Response options. 5 response options from “Never a
problem” to “Almost always a problem.”

Recall period for items. Acute version 7 days, standard
version 1 month.

Endorsements. None found for rheumatologic condi-
tions.

Examples of use. The PedsQL Multi-Dimensional Fa-
tigue Scale is a module from PedsQL Measurement model,
a modular approach to measuring pediatric health-related
quality of life (90). It has been used in studies of mixed
rheumatologic disorders, fibromyalgia syndrome (FMS),
and juvenile idiopathic arthritis (JIA) (91–93) as well as
patients with cancer, cerebral palsy, obesity, cerebral tu-
mours, chronic pain, and multiple sclerosis.

Practical Application

How to obtain. From the web site at URL: http://www.
pedsql.org. The PedsQL is free to use in unfunded/
internally funded research, otherwise a scale of charges
apply depending on funding source (see web site for
details).

Method of administration. Child and/or parent self-
report, pen and paper. Questionnaires should be read
aloud to any children unable to read them. For children
unable to understand their age-appropriate version, the
preceding version should be offered, or the parent proxy
used. For the young child (age 5–7), read questions aloud
and show smiley faces response choice page for them to
select responses.

Scoring. Raw scores (0–4) are reverse scored and trans-
formed to 0–100 (i.e., 0 ! 100, 1 ! 75, 2 ! 50, 3 ! 25,
4 ! 0), so that higher scores reflect better health. All 18
items summed and averaged for a total fatigue score, and
the 6 items in each subscale summed and averaged for the
3 subscales’ scores (general fatigue, sleep/rest fatigue, and
cognitive fatigue), all of which range from 0–100. If "50%
of the items missing, the scale cannot be scored. Scoring
instructions can be downloaded from developers’ web site.
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Score interpretation. Scores range from 0–100 with
higher scores reflecting less fatigue. In terms of normative
data, in 52 healthy children (ages 5–18), mean # SD total
fatigue was 80.49 # 13.33 compared to 76.68 # 20.523
in children with a range of rheumatologic conditions
(n ! 152) and 55.48 # 21.19 in FMS (n ! 29), general
fatigue in healthy controls was 85.34 # 14.95 versus
76.82 # 23.19 and 48.97 # 25.14, sleep/rest fatigue in
healthy controls was 75 # 18.76 versus 71.77 # 24.27 and
52.36 # 21.08, and cognitive fatigue in healthy controls
81.14 # 17.43 versus 81.30 # 22.65 and 65.17 # 24.30 (92).
Thus, according to this measure, children with FMS have
greater fatigue than children with other rheumatologic
conditions, and both groups are worse than healthy con-
trols (although this did not always reach significance in
children with broad rheumatologic conditions).

Respondent burden. Estimated at $5 minutes to com-
plete. Items appear easy to read in age-appropriate ver-
sions, having undergone cognitive testing.

Administrative burden. Detailed administration in-
structions need to be read first and suggest some training
or practice is required (administration and scoring instruc-
tions available on developers’ web site). Time to score is
not reported, but likely to be &4–5 minutes to reverse
score, transform, sum, and average.

Translations/adaptations. Available in 25 languages
(see web site).

Psychometric Information

Method of development. Items and subscales were gen-
erated through literature review of adult and pediatric
cancer fatigue, patient and parent focus groups, and indi-
vidual interviews, followed by cognitive interviewing,
pretesting, and field testing in cancer (89). Factor analysis
appears to have been performed later and data are avail-
able for the young adult version (432 university students),
where general fatigue and cognitive fatigue loaded on
factors 1 and 2, but subscale sleep/rest fatigue loaded
across both factors 2 and 3 (94).

Acceptability. In rheumatology, missing item rates of
0.4% and 0.53% are reported for children and 0.7% and
0.8% for parents (91,92). One item might be interpreted in
relation to disability or disease activity from rheumato-
logic conditions rather than fatigue (“I spend a lot of time
in bed”) and may not be sensitive to rheumatoid arthritis
fatigue. Data on floor/ceiling effects could not be located.

Reliability. Internal consistency. In rheumatology, Cron-
bach’s alpha ranged from 0.88–0.95 for the total scale and
3 subscales for all age-appropriate versions (n ! 163)
(91); in FMS, Cronbach’s alpha ranged from 0.76–0.94
(n ! 29) (92).

Test–retest. No data could be found for the PedsQL.
Interrater reliability. Child and parent (proxy) fatigue

scores correlated in a rheumatology population (n ! 163)
at 0.85–0.93 for total fatigue and all subscales (91).

Validity. Content validity. Items were generated through
literature review, and patient and parent focus groups and
individual interviews in cancer populations (89).

Construct validity. In 175 children with a range of rheu-
matologic conditions, total fatigue and the 3 subscales

correlated strongly with quality of life, pain, physical and
psychosocial health, and emotional, social, and school
functioning at 0.53–0.91, while all scales had slightly
lower, but still positive, associations with daily activities
(0.48–0.58); the highest association for total fatigue was
with psychological health (0.84), for general fatigue was
physical health (0.80), for sleep/rest fatigue was psycho-
logical health (0.73), and for cognitive fatigue was poor
school functioning (0.77) (91). In 29 children with FMS,
the highest correlation for total fatigue and the subscales
was always with quality of life (0.69–0.81) (92). Correla-
tion with physician global opinion of disease activity was
moderate (%0.30 to %0.39) in a broad rheumatology pop-
ulation (91). Children with inactive JIA (n ! 29) showed
less fatigue on all subscales than children with active
disease (n ! 18) (93).

Criterion validity. No data could be found in rheuma-
tology populations. In 432 university students, PedsQL
young adult version correlated moderately to strongly with
the single item Short Form 8 vitality subscale at 0.56
(general fatigue), 0.54 (total fatigue), 0.4 (cognitive fatigue)
and 0.36 (sleep/rest fatigue) (94). In Chinese pediatric
patients with cancer, correlation with the fatigue scale-
children was %0.45 to %0.61 (n ! 108) (95).

Ability to detect change. No sensitivity to intervention
data found for any population.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The PedsQL is a module from a well-
established quality of life measurement system. It reports
total fatigue and a range of subscales and has been evalu-
ated in many pediatric long-term conditions. In rheuma-
tology, internal consistency is good, and cognitive fatigue
correlates with poor school functioning.

Caveats and cautions. Criterion validity data could not
be found for rheumatologic populations, while stability
and sensitivity data could not be found for any population.
Three subscales appeared to have been generated through
a literature review (89) but on later factor analysis (94),
the sleep/rest subscale loaded equally across 2 factors, not
on a single factor. Total fatigue correlates strongly with
psychological status in rheumatology.

Clinical usability. Appears to be a useful tool for clini-
cal use, which is quick to complete.

Research usability. A relatively easy tool to use, but
criterion, stability, and sensitivity data are required.

PROFILE OF FATIGUE (PROF)

Description

Purpose. The ProF was developed to characterize pat-
terns of fatigue associated with primary Sjögren’s syn-
drome (PSS) and published in 2003 (96).

Content. Contains somatic fatigue items for needing to
rest (e.g., feeling exhausted), difficulty getting started (e.g.,
hard to get going), low stamina (e.g., hard to keep going),
and weak muscles (e.g., feeling weak), and contains mental
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fatigue items for concentration (e.g., not thinking clearly)
and memory (e.g., forgetting things).

Number of items. 16 items giving a total fatigue score,
including 6 facets: need rest (4 items), poor starting (4
items), low stamina (2 items), and weak muscles (2 items)
can be combined to form the somatic domain. Facets poor
concentration (2 items) and poor memory (2) can be com-
bined to form the mental domain.

Response options. 8 response options asking about how
patients felt when they were at their worst, ranging from
“Not at all” to “As bad as imaginable” (0–7).

Recall period for items. Last 2 weeks.
Endorsements. Developed by the UK Sjögren’s Interest

Group (96).
Examples of use. Used in PSS, systemic lupus ery-

thematosus (SLE), and rheumatoid arthritis (RA) studies
(63,86,96–102).

Practical Application

How to obtain. Obtained from the developers by e-mail:
Simon.Bowman@uhb.nhs.uk. The ProF is free to use.

Method of administration. Patient self-report, pen and
paper.

Scoring. The 6 facet scores can be reported alone, or
combined to form 2 domain scores, or a total score. Facet
scores (0–7) are formed by summing and averaging the
items in each facet: need rest (items 1–4), poor starting
(items 5–8), low stamina (items 9 and 10), weak muscles
(11 and 12), poor concentration (13 and 14), and poor
memory (15 and 16). Domain scores (0–7) are formed by
summing and averaging items 1–12 for somatic fatigue,
and items 13–16 for mental fatigue. A total fatigue score
(0–7) is created by summing and averaging all 16 items.

Score interpretation. Scores for facets, domains, and
total score all range from 0–7 with higher scores reflecting
greater fatigue severity. In terms of normative data, in the
somatic fatigue domain, the 4 facets had mean values of
1.4–2.2 in 103 healthy controls, and all were significantly
different to patients with PSS, RA, and SLE who had mean
scores of 2.7–4.4 (n ! 18, 18, and 11, respectively); in the
mental fatigue domain, the 2 facets both had mean values
of 1.5 in healthy controls, which were significantly differ-
ent to patients with PSS and SLE (mean 2.3–2.5) but not
patients with RA (mean 1.9–2.1) (96). The developers used
the difference between controls and patients to identify
cut points for a “case” of fatigue; a “case” for a facet is
someone who scores "2 out of 7 in that facet except for the
need rest facet, where !3 out of 7 is required (96). A
fatigue case for the somatic fatigue domain is a patient who
is a “case” in at least 2 of the 4 related facets, while a
fatigue case for the mental fatigue domain is a patient who
is a “case” in at least 1 of the 2 related facets (96).

Respondent burden. Time to complete not reported but
likely to be 4–5 minutes. Items were developed with pa-
tients and do not appear difficult, with the possible excep-
tion of one (“It’s a battle”), which might not be clear to
interpret.

Administrative burden. Time to score not reported,
likely to be 3–4 minutes to calculate facet, domain, and
total scores.

Translations/adaptations. Translated into Swedish us-
ing appropriate linguistic methodology (98). A shorter,
6-item ProF was published in 2009 and contains 1 item for
each of the 6 facets (97). However, the long version is the
most commonly used. A state version (“Right now” rather
than “Over the past 2 weeks”) has been used (86).

Psychometric Information

Method of development. The ProF contains 16 items
from the 64-item Profile of Fatigue and Discomfort–Sicca
Symptoms Inventory (96). Draft items were generated us-
ing the words of patients with PSS, collected in diaries
that were later discussed in focus groups, then subse-
quently piloted with patients with PSS, RA, and SLE (n !
18, 18, and 11, respectively) who generated 5 clusters of
similar statements concerning 4 somatic and 1 mental
facet of fatigue (96). The mental component was then split
into 2 facets, and all 6 were evaluated in patients with PSS,
RA, and SLE (n ! 137, 174, and 66, respectively) and
controls (n ! 103) (96). Factor structure in 82 patients with
PSS or RA showed 5 rather than 6 clear factors, with facets
need rest and low stamina not being well differentiated,
although the somatic and mental fatigue domains were
well differentiated (86). The 6 items of the short ProF load
on 2 factors, somatic and mental fatigue (97).

Acceptability. Items were developed with patients with
PSS and appear easy to read, with missing data reported as
only 0.6% (96). The item “It’s a battle” might not be an-
swered specifically about fatigue. Authors of one study
reported that no floor or ceiling effects were observed (98).

Reliability. Internal consistency. Cronbach’s alpha for
the total fatigue score was 0.97, ranged from 0.91–0.93 for
the 2 domains, and from 0.9–0.97 for the 6 facets in
patients with PSS (98).

Test–retest. In patients with PSS (n ! 12), over a me-
dian 3 days (range 0–7 days), the weighted kappa coeffi-
cient for total fatigue was 0.63 (interquartile range [IQR]
0.48–0.75); over a median 12 days (range 0–71 days) it
was 0.51 (IQR 0.48–0.55; n ! 37) (98).

Validity. Content validity. The ProF was derived from
focus group discussion of PSS patient diaries (96). In the
Swedish translation, 19 of 20 patients and both rheuma-
tologists considered the items covered adequate content
for PSS fatigue (98).

Construct validity. In terms of somatic fatigue facets, in
PSS (n ! 18) these correlated with the World Health Or-
ganization Quality of Life (WHOQoL) physical domain
(%0.62 to %0.69), weak muscles and low stamina corre-
lated with WHOQoL energy at %0.6, and needs rest and
poor starting correlated with anxiety and depression at
%0.36 to %0.52 (96). In terms of mental fatigue facets, in
PSS (n ! 18) these correlated with Short Form 36 (SF-36)
mental health domain (%0.27 to %0.44), WHOQoL psycho-
logical domain (%0.32 to %0.47), and anxiety and depres-
sion (%0.34 to %0.48) (96). Sensitivity of facets to classify
PSS correctly ranged from 67% (poor memory) to 88%
(low stamina), with specificity from 66% (poor starting) to
73% (poor concentration; n ! 18) (96). Somatic and men-
tal domains had generally weak associations with accumu-
lative systemic damage in PSS (0.02–0.34) (99). ProF dem-
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onstrated that somatic and mental fatigue deteriorate
during the day (39 women with PSS or RA) (101).

Criterion validity. In patients with PSS, somatic and
mental fatigue domains correlated strongly with SF-36
vitality subscale %0.84 and %0.63, respectively), and with
a fatigue visual analog scale (VAS; 0.73 and 0.64, respec-
tively; n ! 50) (98). In 82 patients with PSS or RA, all ProF
facets correlated strongly with relevant domains from the
Multi-Dimensional Fatigue Inventory (0.65–0.86) (86). Pa-
tients with PSS, classified as fatigued by a score of "4 on
the Fatigue Severity Scale (FSS), had significantly higher
mean # SD ProF scores than those not classified as fa-
tigued on the FSS: somatic fatigue 4.1 # 1.5 compared to
2.2 # 1.6, mental fatigue 3.3 # 1.7 compared to 0.9 # 1.6
(n ! 94) (102). The 6 items of the short ProF correlated
with the original 16-item long version domains (0.78 to
"0.9) and the short ProF somatic and mental fatigue do-
mains correlated with a fatigue VAS (0.77 and 0.55, re-
spectively; n ! 43 PSS) (97).

Ability to detect change. In 17 patients with PSS, so-
matic fatigue improved significantly in patients random-
ized to rituximab (P ! 0.009) but not to placebo (P ! 0.087;
actual data not provided) (100).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The ProF was developed specifically in and
for patients with PSS and measures a range of fatigue
concepts. Internal consistency is strong and construct and
criterion validity are good.

Caveats and cautions. Test–retest reliability is only
moderate, and actual data on sensitivity would be helpful.
Data on factor structure support 5 rather than 6 factors
(facets), and some studies contain relatively few numbers
on which to evaluate 6 facets.

Clinical usability. Appears to be a useful, easy tool for
clinic use.

Research usability. Appears appropriate for research
use, but the caveats above should be considered. There
appears to be stronger evidence for the domain structure
(somatic, mental fatigue) than the 6-facet structure.

SHORT FORM 36 VITALITY SUBSCALE
(SF-36 VT)

The SF-36 is a multidimensional, general health status
patient-reported outcome measure (PROM) containing
subscales for 8 domains. The detailed review of the entire
instrument is presented in the article “Adult Measures of
General Health and Health-Related Quality of Life” else-
where in this issue. This section reports only additional
data specific to the SF-36 VT.

Description

Purpose. The SF-36 VT was developed to measure vi-
tality, conceptualized as a single continuum from energy
to fatigue, in general and clinical populations, and the
complete SF-36 was first published in 1992 (103). The
second version was published in 2000 (SF-36v2, see article

on Adult Measures of General Health), and in SF-36v2,
1 vitality question has been reworded (from “full of pep”
to “full of life”). The SF-12v2, a shorter version published
at the same time, also includes a vitality subscale. Most
articles do not state whether they have used SF-36 VT or
the reworded SF-36v2 VT.

Content. The SF-36 VT covers energy (e.g., feeling full
of pep) and fatigue (e.g., feeling worn out), while SF-12 VT
contains 1 item on energy.

Number of items. Original and revised versions have 4
items in the SF-36 VT (2 on energy and 2 on fatigue) to
produce a single score; SF-12 VT has 1 item (energy).

Response options. In the original SF-36, the vitality
subscale had 6 response options ranging from “All of the
time” to “None of the time.” In SF-36v2 and SF-12v2, these
have been reduced to 5 options to improve psychometric
performance (see developer’s web site at URL: http://
www.sf-36.org/tools/sf36.shtml).

Recall period for items. 4 weeks, plus a 1-week acute
version.

Endorsements. None found for rheumatologic condi-
tions.

Examples of use. SF-36 VT can be aggregated with other
subscales to form the mental component score and in
earlier literature, SF-36 VT data were not always reported
separately. However, with the recent evidence that fatigue
is a rheumatology patient priority and part of core data in
several conditions (5,6), SF-36 VT data are increasingly
being provided. SF-36 VT reports in musculoskeletal
studies include data from rheumatoid arthritis (RA), pso-
riatic arthritis (PsA), ankylosing spondylitis (AS), primary
Sjögren’s syndrome (PSS), systemic lupus erythematosus
(SLE), fibromyalgia syndrome (FMS), and osteoarthritis
(OA) (14,26,52,53,57,70,83,98,104–117). Only a few stud-
ies using the SF-12 could be found (all OA), and these did
not report the single vitality item separately. Overall, the
SF-36 has been used in 14,000 articles, and the revised
SF-36v2 in 260, as reported on the developer’s web site at
the following URL: http://www.qualitymetric.com/What
WeDo/GenericHealthSurveys/tabid/184/Default.aspx.

Practical Application

How to obtain. See article on Adult Measures of General
Health for web site information on access and cost.

Method of administration. Patient self-report. A range
of administration modalities is described in the article on
Adult Measures of General Health.

Scoring. As energy items are positive and fatigue items
are negative, some items need to be recoded before scoring,
then they are summed and transformed to a 0–100 scale
(see article on Adult Measures of General Health for details
of computerized scoring systems, norm-based algorithms,
and handling missing data). The only difference in scoring
between the original SF-36 and the SF-36v2 is in the
contribution of vitality to the mental and physical compo-
nent scores. In the original scoring system, the SF-36 VT
subscale only contributes to the mental component score
but factor analysis in RA (n ! 1,030) suggests that vitality
correlates equally with both the mental and physical com-
ponents (0.61 and 0.53, respectively) (113). Therefore, in
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the revised SF-36v2 scoring system, vitality is now in-
cluded in both the physical and the mental component
scores, but still contributes a larger weighting to the men-
tal component score.

Score interpretation. Scores range from 0–100 with
higher scores representing less fatigue. In terms of norma-
tive data, age- and sex-based norms are available for many
countries (see article on Adult Measures of General
Health). Rheumatology studies report mean SF-36 VT
scores for healthy controls of 57.4 and 62.2 (n ! 77–606)
(63,105). This compares to SF-36 VT mean # SD of
43.4 # 23.4 in RA, 43.0 # 24 in AS, 38.9 in PSS, 35.9 #
23.1 in SLE, 27.1 # 21.1 in FMS, and 25.7 # 20.1 in PsA,
although SDs are wide (n ! 152–13,722) (63,106,109).
However, 2 studies report higher vitality than healthy
controls in RA, and in patients with OA 2–10 years after
arthroplasty (107,108).

Respondent burden. SF-36 VT has only 4 items and
therefore would take only 1 minute for respondents to
complete, but it is administered with the whole SF-36
questionnaire, which may take up to 10 minutes to com-
plete. The format is not difficult to understand.

Administrative burden. Scoring the SF-36 VT is rela-
tively quick, but it is rarely administered in isolation and
scoring the whole SF-36 is more complex and takes longer.
Computerized systems are available for purchase from
Quality Metric (see article on Adult Measures of General
Health).

Translations/adaptations. Available in over 120 lan-
guages (see article on Adult Measures of General Health).

Psychometric Information

Method of development. A detailed review of the devel-
opment of the entire SF-36 is found in the Adult Measures
of General Health article. The SF-36 VT items were gener-
ated from a review of existing instruments, with the aim of
including a balance of favorably and unfavorably worded
items (103). There was no patient involvement.

Acceptability. Most items appear acceptable to patients
and clearly relate to fatigue or energy. However, in the
original SF-36, the item “Full of pep” has the potential to
cause confusion in countries where it is not a common
term, and has been replaced in SF-36v2 by “Full of life.” In
RA (n ! 1,030), 2.3–5.8% of respondents omitted answers
in each of the 4 SF-36 VT items (113). In patients with OA
2–10 years after arthroplasty (n ! 58), no floor effects were
found but problematic ceiling effects (defined as !15%)
were found, with 18% of respondents recording best pos-
sible scores (107). In contrast, no floor or ceiling effects
were found in another report of patients with OA up to
5 years after arthroplasty (n ! 59–135) (110). In RA
(n ! 271), item response theory suggests SF-36 VT covers
mainly the less severe range of fatigue severity, in compar-
ison to the Multi-Dimensional Assessment of Fatigue
(MAF) and Functional Assessment Chronic Illness Ther-
apy (Fatigue) (FACIT-F), which cover a broader range (57).

Reliability. See article on Adult Measures of General
Health for detailed reliability review of SF-36.

Internal consistency. For SF-36 VT, in RA (n ! 631),
Cronbach’s alpha was 0.84–0.88 over 3 time points (57),

and in OA (n ! 62), all SF-36 domains, including SF-36
VT, had a Cronbach’s alpha of 0.75–0.94 (107).

Test–retest. In one OA study (n ! 62, mean age 58 years,
2–10 years postarthroplasty), 4-week test–retest reliability
of the SF-36 VT was r ! 0.92 (107); in contrast, another OA
study found very poor 1-week stability at r ! 0.03 (n ! 21,
mean age 70 years) (111). In RA (n ! 150), intraclass
correlation coefficient for SF-36 VT was 0.91 (95% con-
fidence interval [95% CI] 0.86, 0.94) over 2 weeks (114).

Validity. See article on Adult Measures of General
Health for detailed validity review of SF-36.

Content validity. SF-36 VT covers both energy and fa-
tigue, but these may not be opposite ends of a single
continuum, as feeling energized is a positive health state
rather than the absence of fatigue. Thus, while a person
who is not fatigued would score 0 out of 100 on a scale
containing 4 fatigue items, they would potentially score 50
on the SF-36 VT by answering “no” to both the energy and
fatigue items, due to a lack of energy rather than the
presence of fatigue. This is further supported by data from
an RA study, where the SF-36v2 VT items loaded across
2 separate factors: “Full of life” and “Lot of energy”
loaded on a factor with items feeling happy, peaceful,
and healthy, while “Feel tired” and “Worn out” loaded
on a factor with items feeling down and feeling sad
(n ! 401) (115).

Construct validity. In RA (n ! 86), SF-36 VT correlated
strongly with disability (r ! 0.56), and weakly to moder-
ately with physician global assessment, patient global as-
sessment, pain, tender joints, and inflammatory markers
(%0.27 to %0.37) (112); correlation with anxiety, depres-
sion, and helplessness is reported as 0.28–0.50 (n ! 229)
(14). SF-36 VT discriminated between patients with RA
with low versus moderate Disease Activity Score in 28
joints (DAS28) but not moderate versus high DAS28
(n ! 200) (114).

Criterion validity. Data on criterion validity in rheuma-
tology populations are varied for SF-36 VT. For example,
correlation with the MAF ranges from very strong (0.79)
in RA (70), to strong in OA (%0.54) (55) but only moderate
in AS (%0.37) (72). Correlation with a fatigue visual ana-
log scale (VAS) ranges from very strong (0.8) in RA (70),
to strong in AS (0.64) (83). Correlation with the facet
and domain scores of the Profile of Fatigue ranges from
very strong (%0.84) to strong (%0.63) (PSS, n ! 50) (98)
and with the Multi-Dimensional Fatigue Inventory do-
mains from strong (0.73) to only moderate (0.42) (AS,
n ! 812) (83). In the evaluation of the Bristol RA Fatigue
(BRAF) Multi-Dimensional Questionnaire and its 4 sub-
scales, correlations with SF-36 VT were moderate to strong
(%0.40 to %0.68) but in every instance these were lower
than the strong correlations between BRAF and MAF or
FACIT-F (%0.52 to %0.83) (14).

Ability to detect change. See article on Adult Measures
of General Health for detailed review of entire SF-36 abil-
ity to detect change. In patients with RA (n ! 631) receiv-
ing 24 weeks of anti–tumor necrosis factor (TNF) therapy,
SF-36 VT showed a mean improvement of 5.2 in patients
who did not achieve American College of Rheumatology
20% criteria for improvement in disease activity (ACR20;
effect size 0.25), compared to 31.4 in those who achieved
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ACR70 (effect size 1.52), which were similar to changes
demonstrated by the FACIT-F (57). In PsA (n ! 313),
24-week treatment with anti-TNF therapy produced a
mean # SD improvement of 12.8 # 21 compared to 1.7 #
19.1 in placebo (59). In SLE (n ! 93), while the Chalder
Fatigue Questionnaire showed significant improvements
in fatigue following exercise compared to relaxation or
no intervention, the SF-36 VT did not show improvement,
but neither did the Fatigue Severity Scale (FSS) or a fatigue
VAS (26). In patients with AS (n ! 40) randomized to
etanercept or placebo, SF-36 VT showed an effect size of
0.54 for treatment at 1 month and 0.69 at 4 months, while
the FSS was not responsive at 1 month (effect size 0.15)
but showed a similar effect size at 4 months (0.43) (50). In
patients with OA of the hip (n ! 135) and knee (n!59)
receiving total joint replacement, SF-36 VT showed effect
sizes of 1.0 and 0.6, respectively, at 6 months (97). In
anti-TNF therapy for patients with RA (n ! 258), SF-36
VT showed a change of 16%, which was smaller than
change in a fatigue VAS (23%), and changes in tender joint
count and patient global assessment (24% and 25%, re-
spectively) (117). Based on linear regression analysis on
comparative fatigue ratings from patients after paired in-
terviews, the effect size (mean change/SD at baseline) re-
quired for an average patient to move to a different fatigue
category (i.e., much, somewhat or a little, less or more
fatigued) is calculated as 0.67 in RA (n ! 61) (39) and 0.44
(95% CI 0.25, 0.60) in SLE (n ! 80), which the authors also
present as an SF-36 VT minimum clinically important
difference score of %10.7 (95% CI %15.5, %5.9) (53).

Critical Appraisal of Overall Value to the
Rheumatology Community
See article on Adult Measures of General Health for over-
view of the entire SF-36.

Strengths. The SF-36 VT has been used across many
rheumatologic conditions and in many studies. Internal
consistency, construct validity, and sensitivity are good.
The SF-36 VT may be useful when wishing to compare
fatigue with other conditions and healthy populations.

Caveats and cautions. In rheumatology populations,
there are conceptual concerns over the assumption of
fatigue and energy as opposite ends of a single continuum,
as energy is a positive health state, rather than an absence
of fatigue, which is supported by data demonstrating the 2
energy and 2 fatigue items load on 2 separate factors. There
are some reports that vitality is higher in OA and RA than
in healthy controls, reports of SF-36 VT ceiling effects, and
item response theory suggests that SF-36 VT may not cap-
ture higher levels of fatigue. While criterion validity is
good with the MAF and a VAS in RA, there are a range of
correlations with other fatigue PROMs in rheumatology
populations, some as low as 0.37. The conflicting data on
test–retest performance in rheumatology (ranging from
0.03–0.92) are concerning.

Clinical usability. The SF-36 VT would be easy to use
in clinical practice, but although it was designed for both
clinical practice and population surveys, it is not com-
monly used in clinical care.

Research usability. The SF-36 VT is frequently used in
rheumatology research, and provides a global fatigue

score. However, the above caveats from data in rheumatol-
ogy populations should be noted. If the entire SF-36 is
being administered in order to capture many health do-
mains to compare with other populations, then researchers
may wish to consider whether an additional brief fatigue
measure would be helpful.

VISUAL ANALOG SCALES (VAS)

Description

Purpose. Fatigue VAS are unidimensional measures
aiming to capture an aspect of fatigue, typically severity or
intensity.

Content. Fatigue VAS typically comprise a 100-mm hor-
izontal line, anchored by 2 statements representing ex-
treme ends of a single fatigue continuum (e.g., severity or
intensity). However, there is no standardized fatigue VAS
for use in rheumatology populations. A systematic review
(1996–2004) identified 26 rheumatology studies reporting
a fatigue VAS, of which only 4 provided a validation
reference, and these related to pain VAS validation; only
10 of 26 were described in detail and only 3 of 26 were
identical for content (7). The more recent rheumatology
literature, explored for this review, shows the situation
continues with multiple VAS versions frequently not de-
scribed in detail or referenced. Therefore, it appears that
researchers often create their own fatigue VAS (stem ques-
tion and anchors) for individual studies. In terms of con-
tent, the stem question may describe tiredness, fatigue,
fatigue/tiredness, or unusual fatigue (118–121).

Number of items. A single-item scale.
Response options. Respondents are typically instructed

to make a mark across or on the VAS line to describe the
point between the 2 anchors that best reflects their fatigue
status. Response options are not standardized and depend
on the nature of the question, with researchers creating
their own. Examples include “Not at all tired” to “Very
tired,” “No fatigue” to “Total exhaustion,” “None” to “As
bad as it could be,” “No problem” to “Major problem,”
“Absence of fatigue” to “Worst condition imaginable,” “No
fatigue” to “Complete fatigue,” and “No fatigue” to “Intol-
erable fatigue” (28,118–120,122–124).

Recall period. Usually 1 week (but often not reported in
papers).

Endorsements. None found for rheumatologic condi-
tions.

Examples of use. Used extensively in rheumatologic
conditions, e.g., rheumatoid arthritis (RA), systemic
lupus erythematosus (SLE), ankylosing spondylitis (AS),
psoriatic arthritis (PsA), primary Sjögren’s syndrome
(PSS), fibromyalgia syndrome (FMS), and osteoarthritis
(OA) (14–16,28,70,84,85,88,118–132).

Practical Application

How to obtain. Researchers often create their own VAS.
Method of administration. Self-report by patient using

pen and paper.
Scoring. A ruler is used to measure the distance from

the left hand anchor to the respondent’s mark on the VAS
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line. While most fatigue VAS range from 0–100 mm, some
use a 0–10-cm scale. One variation uses a 15-cm VAS and
calculates a score ranging from 0–3, although the rationale
for this variation is not provided (125,126). Caution should
be taken when scoring VAS, as photocopying can distort
(lengthen) the line (133).

Score interpretation. Typically, 0–100 or 0–10 with a
higher score representing a greater severity or intensity of
fatigue. In terms of normative data, VAS fatigue mean #
SD scores (mm) have been reported in healthy controls
(n ! 144) as 20.5 # 0.02 (124). In comparison, examples of
rheumatology population means # SD are 49.7 # 2.0 in
RA, 43.3 # 2.0 in hand OA, 50.4 # 30.6 in SLE, 40.8 # 31.7
in PsA, 74.4 # 12.9 in PSS, 6.7 # 2.0 on a scale of 0–10 in
AS, and 7.21 # 1.91 on a scale of 0–10 in FMS (n !
20–202) (84,124,127–130). In 1 RA study, researchers de-
fined fatigue as clinically relevant at VAS !20 mm and
high fatigue at VAS !50 mm (9). In an AS study, research-
ers defined fatigue as a major symptom at !50 mm (83);
elsewhere, researchers have defined substantial fatigue in
patients with RA, OA, and FMS as !2 of 3 on a VAS scaled
from 0–3, with a cut off of !1 for mild fatigue (125).
However, none of these studies report the rationale for the
cut points.

Respondent burden. A VAS scale usually takes $1 min-
ute to complete.

Administrative burden. VAS scales are easy to admin-
ister and to score. The availability to the patient of their
prior VAS score may affect subsequent responses; there-
fore, researchers should be consistent in whether or not
these are available during completion (133).

Translations/adaptations. There is no standard fatigue
VAS to translate, but researchers will create their own
versions in their own languages. Ideally these should be
grounded in patients’ words and concepts (13).

Psychometric Information

Method of development. VAS scales have their theoret-
ical foundations in psychological theories of response to
sensory stimuli and have a long history in psychometric
research to measure subjective states (134). Reports of
how the stem question and wording are developed are
rare. The Bristol RA Fatigue VAS (3 single items on each of
severity, coping, and effects) were developed in collabora-
tion with patients, based on qualitative interviews, then
focus groups and cognitive interviewing to design the
VAS (13,14): patients chose severity anchors of “No fa-
tigue” to “Totally exhausted,” effect anchors of “No effect”
to “A great deal of effect,” and coping anchors of “Not at
all well” to “Very well.” This wording is also used in the
3 Bristol Rheumatoid Arthritis Fatigue Numerical Rating
Scales (BRAF NRS), which the developers recommend
in preference to using VAS, as the NRS versions show
stronger psychometric properties and better practical and
conceptual considerations than VAS (see BRAF NRS sec-
tion) (14–16).

Acceptability. In general, most patients find VAS scales
easy to understand, and 1 FMS study reports a 99.4%
completion rate (87). However, some patients do not un-
derstand the VAS measurement concept and may mark

above the line or beyond the anchors (133). In RA (n !
7,760, 307), 6.4–9% scored best possible score and
1.8–2% scored worst possible (9,70). Fatigue VAS covers
most of the full range of fatigue levels (70).

Reliability. Test–retest. In RA over 1–2 days, the intra-
class correlation coefficient (ICC) of a fatigue VAS was 0.74
(95% confidence interval [95% CI] 0.65, 0.81; n ! 122)
(121). In PSS over a median 14 days the ICC was 0.66 (95%
CI 0.39, 0.83; n ! 48) (84).

Validity. Content validity. VAS are unidimensional
measures and as they are not standardized, the content
largely depends on the construct the researchers wish to
explore, and the language they use to capture it.

Construct validity. In a study of 2 RA populations
(n ! 238 and 274, respectively), fatigue VAS was posi-
tively associated with Disease Activity Score at r ! 0.43
and r ! 0.69, and with pain at r ! 0.63 and r ! 0.68 (9); in
another RA study (n ! 22) fatigue VAS correlated very
strongly with pain (0.8) and strongly with sleep (0.6) (119).
In AS (n ! 639), fatigue VAS correlated strongly with
axial pain (0.58) but weakly with global pain (0.24) or not
with C-reactive protein (%0.07) (120). In FMS (n ! 50),
fatigue VAS correlated strongly with pain (0.6) but mod-
erately with sleep (0.3), which was not statistically signif-
icant (119).

Criterion validity. In RA, fatigue VAS very strongly
correlated with the Multi-Dimensional Assessment of
Fatigue (MAF) at 0.80, and strongly with Short Form 36
vitality subscale (SF-36 VT) at 0.71 (n ! 7,760) (70). In
FMS and in PSS, fatigue VAS correlated strongly with
Multi-Dimensional Fatigue Inventory (MFI) total (general
fatigue) at 0.62 and 0.70, but moderately with MFI mental
fatigue and reduced motivation (0.32–0.39), and ranged
between moderate and strong for physical fatigue and re-
duced activity (0.36–0.67) (84,87). In AS (n ! 812), fatigue
VAS correlated with SF-36 VT at %0.64 (83).

Ability to detect change. In RA (n ! 5,155), fatigue VAS
was more sensitive to changes in pain and patient global
opinion over 6 months than MAF or SF-36 VT, although
there was no difference in performance between them in
relation to disability or quality of life (70). In anti–tumor
necrosis factor (anti-TNF) therapy for patients with RA
(n ! 391), fatigue VAS showed change of 23% (treatment
VAS difference %16.8; 95% CI %22.8, %10.8), similar to
improvement in tender joint count and patient global as-
sessment (24% and 25%, respectively) and greater than
change in SF-36 VT (16%) (117). Similar changes were
seen with anti-TNF therapy in patients with RA and in
patients with PsA (n ! 30 and 146, respectively) with
improvements in fatigue VAS of %17 and %12.0 (9,131). In
FMS (n ! 40), fatigue VAS (scale 0–10) improved by 2.7
(SD 0.75) after an aquatic exercise program compared to
0.26 (SD 0.35) in controls, with similar changes seen in
SF-36 VT (130). In AS (n ! 40), a fatigue VAS showed an
effect size of 0.89 from spa therapy (83) while in another
study (n ! 256) improvement in hemoglobin was associ-
ated with improvement in fatigue VAS (129). In RA (n !
307), minimum clinically important difference (MCID) for
a fatigue VAS of 0–10 was between %0.82 and %1.12 for
improvement and 1.13 and 1.26 for worsening, based on a
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transition question (122); this is similar to the MCID of 10
in a fatigue VAS of 0–100, found by Wells et al (123). In
SLE (n ! 202), the MCID for a fatigue VAS (0–100) was
%13.9 for improvement and 9.1 for worsening, based on a
transition question (127). In PsA (n ! 200), smaller MCIDs
for a fatigue VAS were found at %8.15 for improvement
and 3.63 for worsening, also based on a transition question
(128). Patients with lower scores required a larger change
in their fatigue VAS to report worsening, and people with
higher scores required a larger change to perceive im-
provement, which might be related to floor/ceiling effects
or different interpretations at different points in the
VAS (122).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. VAS are one of the most frequently used
tools to measure fatigue and have been used for many
years, with a number of studies supporting their validity
for measuring fatigue. They are quick and simple to ad-
minister and score, and minimal in terms of respondent
burden. In rheumatology, test–retest is good in RA, but
weak in PSS, and construct validity is good. Criterion
validity is good with MAF, but weaker with SF-36 VT and
MFI, while sensitivity to change is good and may be stron-
ger than SF-36 VT. VAS are suitable for use where a global
fatigue assessment only is required.

Caveats and cautions. There are many practical and
conceptual concerns with VAS, including: VAS length
distorts with photocopying; some patients have difficulty
understanding the abstract nature of a VAS; the VAS for-
mat cannot be administered online or by phone; patients
avoid the extreme ends of a VAS; the precision of a
100-mm line may not be appreciated by respondents who
tend to consider responses in multiples of 5–10 mm
blocks; and when patients’ VAS are plotted against their
ordinal fatigue scales of none/mild/moderate/severe, VAS
scores show considerable overlap across categories (e.g.,
VAS ratings of 10 and 100 both appear in “moderate”
categories) (18,133,135,136). Lack of a standardized fa-
tigue VAS limits comparisons between studies and makes
replication across studies difficult, and validation is
largely based on accumulative data on a number of differ-
ently phrased VAS. A standardized fatigue VAS format,
developed with patients with RA (BRAF VAS) has been
tested, and found to be marginally less robust than the
identical NRS versions; therefore, in view of the other VAS
concerns listed here, the NRS versions are recommended
by the developers (see BRAF NRS section) (13–16). How-
ever, evaluation of the BRAF short scales found that the
NRS scored higher than the VAS indicating that the two
different patient-reported outcome measures formats are
not interchangeable (14). Researchers often create their
own VAS, and should take note of studies with pain VAS,
which led to recommendations that VAS should be
100-mm long as VAS of $100 mm are inclined to greater
error variance, horizontal VAS should be used as they
have a more uniform distribution of scores than vertical
VAS, anchor wording should be at each end and not
below or above the VAS, and that end markers should be

placed at right angles to the VAS (not arrows or other
markers) (136).

Clinical usability. The fatigue VAS is easy to use in
clinical practice, to identify patient concerns and response
to treatment. As a single item, VAS are limited in the
information that they yield.

Research usability. The fatigue VAS is frequently used
in rheumatology research and provides a global fatigue
score. However, the above caveats should be noted, and
the use of NRS considered. A multidimensional assess-
ment may provide a more complete picture and improve
understanding of the clinical relationships of fatigue and
hence potential treatment.
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Measures of General Pediatric Quality of Life
Child Health Questionnaire (CHQ), DISABKIDS Chronic Generic Measure (DCGM),
KINDL-R, Pediatric Quality of Life Inventory (PedsQL) 4.0 Generic Core Scales, and
Quality of My Life Questionnaire (QoML)

STEPHANIE E. HULLMANN, JAMIE L. RYAN, RACHELLE R. RAMSEY, JOHN M. CHANEY, AND
LARRY L. MULLINS

CHILD HEALTH QUESTIONNAIRE (CHQ)

Description

Purpose. To measure health-related quality of life
(HRQOL) in children and adolescents ages 5–18 years.
This measure consists of child report (ages 10–18 years)
and 2 versions of parent-proxy report (ages 5–18 years) of
the child’s HRQOL. It can be used with healthy children
and those with both acute and chronic health conditions.

Content. Assesses for 14 physical and psychosocial do-
mains: general health perceptions, physical functioning,
role/social physical functioning, bodily pain, role/social
emotional functioning, role/social behavioral functioning,
parent impact-time, parent impact-emotional, self-esteem,
mental health, behavior, family activities, family cohesion,
and change in health.

Number of items. The child-report questionnaire (CHQ-
CF87) consists of 87 items. The long parent-report ques-
tionnaire (CHQ-PF50) consists of 50 items, and the short
parent-report questionnaire (CHQ-PF28) consists of 28
items.

Response options/scale. The response options for the
CHQ are ordinal scales that vary by the item. Each item
consists of 4–6 response options. Additionally, each scale
consists of varying numbers of items.

Recall period for items. Varies by subscale. Most scales
have a recall period of 4 weeks. The change in health
subscale has a recall period of 1 year, and the global
health, general health perception, and family cohesion
subscales ask about the child’s health “in general.”

Endorsements. No information.
Examples of use. Apaz MT, Saad-Magalhaes C, Pistorio

A, Ravelli A, de Oliveira Sato J, Marcantoni MB, et al,
for the Paediatric Rheumatology International Trials Or-
ganisation. Health-related quality of life of patients with
juvenile dermatomyositis: results from the Paediatric
Rheumatology International Trials Organisation multina-
tional quality of life cohort study. Arthritis Rheum 2009;
61:509–17.

Brunner HI, Higgins GC, Wiers K, Lapidus SK,
Olson JC, Onel K, et al. Health-related quality of life and
its relationship to patient disease course in childhood-
onset systemic lupus erythematosus. J Rheumatol 2009;36:
1536–45 (1).

Gutierrez-Suarez R, Pistorio A, Cespedes Cruz A,
Norambuena X, Flato B, Rumba I, et al. Health-related
quality of life of patients with juvenile idiopathic arthritis
coming from 3 different geographic areas: the PRINTO
multinational quality of life cohort study. Rheumatology
(Oxford) 2007;46:314–20 (2).

Oliveira S, Ravelli A, Pistorio A, Castell E, Malattia C,
Prieur AM, et al, for the Pediatric Rheumatology Interna-
tional Trials Organization (PRINTO). Proxy-reported health-
related quality of life of patients with juvenile idiopathic
arthritis: the Pediatric Rheumatology International Trials
Organization multinational quality of life cohort study.
Arthritis Rheum 2007;57:35–43 (3).

Ruperto N, Buratti S, Duarte-Salazar C, Pistorio A, Reiff
A, Bernstein B, et al. Health-related quality of life in juve-
nile-onset systemic lupus erythematosus and its relation-
ship to disease activity and damage. Arthritis Rheum 2004;
51:458–64.

Selvaag AM, Flato B, Lien G, Sorskaar D, Vinje O, Forre
O. Measuring health status in early juvenile idiopathic
arthritis: determinants and responsiveness of the Child
Health Questionnaire. J Rheumatol 2003;30:1602–10 (4).

Takken T, Elst E, Spermon N, Helders PJ, Prakken AB,
van der Net J. The physiological and physical determi-
nants of functional ability measures in children with ju-
venile dermatomyositis. J Rheumatol 2002;42:591–5.

Stephanie E. Hullmann, MS, Jamie L. Ryan, MS, Rachelle R.
Ramsey, MS, John M. Chaney, PhD, and Larry L. Mullins,
PhD: Oklahoma State University, Stillwater.

Address correspondence to Stephanie E. Hullmann, MS,
Oklahoma State University, 116 North Murray Hall, Still-
water, OK 74078. E-mail: stephanie.hullmann@okstate.edu.

Submitted for publication January 23, 2011; accepted in
revised form May 10, 2011.

Arthritis Care & Research
Vol. 63, No. S11, November 2011, pp S420–S430
DOI 10.1002/acr.20637
© 2011, American College of Rheumatology

MEASURES OF HEALTH STATUS AND QUALITY OF LIFE

S420



Practical Application

How to obtain. The CHQ scales can be obtained from
the authors at www.healthact.com. The licensing fee is
based upon the proposed use of the questionnaires, fund-
ing source, sample size, number of administrations, num-
ber of sites, start and end dates of the project, and the
language.

Method of administration. Parents and children (ages
10–18 years) may self-administer the CHQ after instruc-
tions from the administrator.

Scoring. Overall means for the individual CHQ scales
and items can be derived using a simple summated rating
approach. This method yields a profile for each of the 14
health concepts. In addition, the individual scale scores
can be aggregated to derive 2 summary component scores:
the physical functioning and psychosocial health sum-
mary scores. Scores are transformed to a 0–100 scale, with
a mean ! SD of 50 ! 10. The CHQ Scoring and Interpre-
tation Manual is available on CD and is required for scor-
ing and interpretation.

Score interpretation. Range on subscales and the over-
all scale is 0–100, where 0 " worst possible health state
and 100 " best possible health state. Individual or popu-
lation means of parent-reported quality of life can be easily
compared to a normative sample via the computer scoring
system. This allows for interpretation of the quality of
life score and comparison to a sample of healthy children.
A normative sample is not available for comparison of
pediatric patient-reported quality of life. Poor HRQOL has
been defined as 2 SDs below the mean of the normative
sample or a physical functioning or psychosocial health
summary score #30 (2,3).

Respondent burden. Minimal burden; respondents gen-
erally answer 6 items per minute.

Administrative burden. Minimal burden; the adminis-
trator provides a brief introduction to the questionnaire,
and then the authors indicate that completion takes $1
minute for each of 6 items. Therefore, administration time
varies from 5–25 minutes, depending on the number of
items in the version being administered (i.e., 28, 50, or 87
items). No training is necessary for administration.

Translations/adaptations. The CHQ-PF50 and CHQ-
PF28 have each been translated into 72 different languages,
and the CHQ-CF87 has been translated into 25 different
languages. A complete list of translations is available on-
line at http://www.healthact.com/translation-chq.php.

Psychometric Information

Method of development. The CHQ was developed for
children to assess HRQOL in a similar structure and meth-
odology as that used by the Short Form 36 Health Survey
(SF-36) (5). The scale was developed with parents of chil-
dren ages 5–18 years with and without chronic health
conditions using traditional item scaling analysis (6).

Acceptability. An examination of schoolchildren con-
ducted by Raat and colleagues (7) indicated that #2% of
data were missing on the CHQ-PF50 and up to 4% of
items had nonunique answers. In another examination,
Raat et al (5) examined the utility of the CHQ-PF28; results

indicated that up to 1.7% of data were missing and up to
0.8% had nonunique answers. The authors have also
compared the acceptability of the pencil and paper version
of the CHQ-CF87 with an internet version. The internet
version was found to yield fewer missing answers than the
paper and pencil CHQ-CF87 (8).

Reliability. Studies have indicated that internal consis-
tency for the CHQ-PF50 is good, with Cronbach’s ! for
Dutch schoolchildren ranging from 0.39–0.96 for an aver-
age of 0.72 for the subscales (7). Additionally, Cronbach’s
! has been computed for US schoolchildren (0.66–0.94),
children with asthma (0.67–-0.91), and children with at-
tention deficit hyperactivity disorder (0.56–0.92) (9). The
CHQ-PF28 has been found to demonstrate adequate inter-
nal consistency for the 2 summary scales, but the individ-
ual subscales demonstrate low internal consistency (5).
Internal consistency for the CHQ-CF87 has been found to
be adequate for the pencil and paper version and internet
version, with Cronbach’s ! ranging from 0.69–0.92 (8).

Examination of test–retest reliability on the CHQ-PF50
indicated that intraclass correlations were significant for
all but 2 scales, and test–retest means were not signifi-
cantly different (7). Test–retest reliability for the CHQ-
PF28 psychosocial summary scale was found to be excel-
lent, but the individual scales were found to have low
test–retest reliability (5).

Validity. Construct validity. The CHQ-CF87 has dem-
onstrated good construct validity, with scores being lower
for children with no chronic health conditions and higher
for those with an increasing number of chronic conditions
(8). These results were unaffected by mode of question-
naire administration (i.e., paper and pencil versus the
internet). Further, exploratory and confirmatory factor ana-
lyses of the CHQ-PF50 with a sample of children and
adolescents with various chronic illnesses, including ju-
venile idiopathic arthritis (JIA), have been conducted.
These analyses suggest that the CHQ-PF50 demonstrates
good construct validity for physical and psychosocial
health constructs; however, the factor structure was ob-
served to be different for children with chronic illnesses
than for medically healthy children (10). Additionally, in
a sample of children with systemic lupus erythematosus
(SLE), the CHQ-PF50 has demonstrated good construct
validity (1).

Convergent validity. Convergent validity for the CHQ-
PF50 was examined using the Health Utilities Index in a
sample of schoolchildren. Convergent validity was found
to be acceptable, with correlations ranging from 0.21–0.49
for parallel domains on the questionnaires (7). Further,
the CHQ-P50 has demonstrated good convergent validity
with the Pediatric Quality of Life Inventory in a sample
of children with SLE (1). The CHQ-PF28 was compared
with a visual analog scale (VAS) to determine convergent
validity. Convergent validity was found to be acceptable
(0.15–0.50), and the VAS was found to correlate best with
the general health perceptions subscale (0.50) (5).

Discriminant validity. Discriminant validity for the
CHQ-PF50 was found to be moderate to strong when com-
paring children without a chronic medical condition to
those with "2 chronic conditions, and when comparing
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those who had not attended a physician’s appointment in
the last year and those who had attended at least 3 times in
the last year (7). The CHQ-PF28 demonstrated adequate
discriminant validity, differentiating those children with a
chronic health condition from those without (5).

Ability to detect change. In a sample of children with
SLE, change in CHQ-PF50 physical health summary scores
was observed to be consistent with changes in disease
activity (1). However, the CHQ-PF50 psychosocial sum-
mary score and the CHQ-PF50 total score were observed to
be less responsive to changes in health. Responsiveness of
the CHQ-PF50 was also examined in a sample of Italian
children with JIA (10). Similar to the pattern observed in
children with SLE, the CHQ demonstrated good respon-
siveness to change in disease activity, with the physical
health summary score evidencing better responsiveness
than the total score or the psychosocial summary score.
The responsiveness of the physical health summary score
has also been examined independently in children with
JIA. The CHQ was found to be sensitive to clinical change
with a large standardized response mean for those who
improved (0.96), small for those whose health was un-
changed (0.16), and moderate for those whose health wors-
ened (%0.60) (4).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The CHQ has demonstrated adequate to good
psychometric properties in a number of chronic illness
populations. It also has both child and parent-proxy report
versions, which allow for comparison of parent and child
perceptions of child HRQOL. The CHQ is also available in
a wide range of languages for cross-cultural comparison.
The CHQ is easy to administer, and there is minimal
respondent burden.

Caveats and cautions. Although the CHQ-PF50 has
demonstrated good psychometric properties, the authors
recommend using and interpreting summary scales on the
CHQ-PF28 rather than individual scales, the latter of
which have been found to have poor psychometrics. The
CHQ may be confusing for some respondents because the
item response options and recall periods vary by item.
Further, the CHQ may only be used with parents and
children ages 5–18 years and has not been validated for
use with children ages #5 years.

Clinical usability. The CHQ requires minimal training
for administration and scoring. It provides information on
many discrete aspects of child HRQOL as well as overall
scores; therefore, it may provide more detailed informa-
tion for clinicians than other measures of HRQOL. Further,
the CHQ can be mapped onto the SF-36, allowing for
longitudinal measurement of HRQOL as patients transi-
tion from pediatric to adult care. However, the CHQ has
several features that may limit use in a clinical setting.
First, the completion time for the CHQ may inhibit clinic
flow. Additionally, the CHQ may be expensive for regular
use in a clinic. As the CHQ requires computer scoring, it
does not allow clinicians to quickly review a patient’s
response and determine their level of HRQOL.

Research usability. The CHQ provides information re-
garding discrete aspects of child HRQOL. It is also very
easy to administer and score. The internet version, which
has shown similar psychometric properties to the tradi-
tional pencil and paper version, may be beneficial for
research use because data entry will not be required. Ad-
ditionally, a large normative sample is available for com-
parison across illness groups and with healthy children.
Unfortunately, the varying item response options and re-
call periods may be confusing to children and their par-
ents, so researchers should be available for clarification of
items and verify that items were completed appropriately.

DISABKIDS CHRONIC GENERIC MEASURE
(DCGM)

Description

Purpose. To assess health-related quality of life (HRQOL)
in children and adolescents (ages 8–16 years) diagnosed
with different chronic health conditions. The DISABKIDS,
which was developed by the European DISABKIDS Group
in 2002, is a modular measure and consists of both a
generic form and 7 illness-specific forms. The following
review will focus on the generic measures of HRQOL (refer
to DISABKIDS Condition-Specific Measures for HRQOL,
as it pertains to 7 different chronic illnesses).

Content. The DCGM consists of 3 domains of HRQOL:
mental, social, and physical. Within each domain are 2
dimensions: independence (e.g., autonomy or living with-
out impairments caused by the chronic health condition)
and emotion (e.g., worries, concerns, or anger problems),
social inclusion (e.g., acceptance of others, positive social
relationships) and social exclusion (e.g., stigmatized, feel-
ing left out), and limitation (e.g., functional limitations,
perceived health status) and treatment (e.g., emotional im-
pact of taking medication, receiving injections, taking in-
sulin, etc.), respectively.

Number of items. The DCGM has 2 versions (long and
short). The long version consists of 37 items (DCGM-37):
mental (independence: 6 items, emotion: 7 items), social
(social inclusion: 6 items, social exclusion: 6 items), and
physical (limitation: 6 items, treatment: 6 items). The short
version consists of 12 items and was derived from the
DCGM-37.

Response options/scale. The DCGM-37 consists of ordi-
nal scale items ranging from 1 (never) to 5 (always).

Recall period for items. Respondents are asked to refer
back to the last 4 weeks.

Endorsements. The DISABKIDS Group.
Examples of use. Bullinger M, Schmidt S, Petersen C,

and the DISABKIDS Group. Assessing quality of life of
children with chronic health conditions and disabilities: a
European approach. Int J Rehabil Res 2002;25:197–206.

Chaplin JE, Hanas R, Lind A, Tollig H, Wramner N,
Lindblad B. Assessment of childhood diabetes-related
quality-of-life in West Sweden. Acta Paediatrica 2008;98:
361–6.

Petersen C, Schmidt S, Bullinger M, and the DISABKIDS
Group. Coping with a chronic pediatric health condition
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and health-related quality of life. Eur Psychol 2006;11:
50–6.

Sandberg M, Johannson E, Bjork J, Wettergren L. Health-
related quality of life related to school attendance in chil-
dren on treatment for cancer. J Pediatr Oncol Nurs 2008;
25:265–74.

Practical Application

How to obtain. Interested parties are to complete a col-
laboration form (found online at http://www.disabkids.de/
cms/licensing) and return it to the DISABKIDS Group.
Following registration, the interested party will receive
practical information (e.g., cost, versions) and login infor-
mation to access questionnaires.

Method of administration. Two versions of the DCGM-
37 are available: a child/adolescent self-report and a parent-
proxy report. Both are paper and pencil questionnaires. A
computer-assisted version is available.

Scoring. Hand scoring. Within each of the 6 subscales,
item raw scores are summed and transformed into a scaled
score ranging from 0 (poor HRQOL) to 100 (excellent
HRQOL). Reference scores necessary for transformations
are found in the DCGM manual. The subscales can also be
combined to produce a general score of HRQOL (DCGM-37
total score). Missing values are to be substituted, if all but
1 item of each subscale is completed, by person-specific
means based on his/her existing answers.

Score interpretation. The possible range for the DCGM
total score is 37–185. Higher summed scores indicate bet-
ter HRQOL.

Respondent burden. Minimal time to complete.
Administrative burden. Minimal training is necessary.
Translations/adaptations. Validated for use in the fol-

lowing languages: Dutch, English, French, German, Greek,
and Swedish (12). Validation studies in Brazil and Mexico
are currently being conducted.

Psychometric Information

Method of development. Development included focus
groups of children and adolescents across Europe, in ad-
dition to parents and medical professionals, to identify
aspects of HRQOL themes. Groups were classified by age,
type of disease, and severity of disease. Results were used
to derive items for the generic as well as the disease-
specific modules (not discussed in this review).Three cen-
ters examined 3,027 statements for redundancy through a
card-sort procedure. A total of 119 chronic generic items
were selected to form the questionnaire for pilot testing.

Pilot studies were conducted to examine acceptability
of the DCGM and its initial psychometric properties. The
item-selection process following the pilot study resulted
in a 56-item chronic generic questionnaire. Field tests
were done to analyze the DCGM in a sample of 1,606
children and adolescents with a chronic condition. Partic-
ipants were recruited from pediatric hospitals. There was
equal representation across age ranges (4–7, 8–12, and
13–16 years), and the sample was primarily in the mild to
moderate range of disease severity (38.7–50.7% of valid
cases), although it also included more severe cases (10.6%

of valid cases). Results from the field study provide the
reference data reported in the manual.

Acceptability. No information.
Reliability. Internal consistency on the subscales (Cron-

bach’s ! " 0.70–0.87) and test–retest reliability (intraclass
correlation coefficient 0.71–0.83) is satisfactory across var-
ious chronic health conditions (12). In a sample of 117
Swedish children with cancer, internal consistency for the
6 subscales ranged from 0.71–0.87 (13).

Validity. Content validity. Items on the DCGM-37 were
generated by focus groups, including children and ado-
lescents with a chronic health condition, parents, and
professionals (e.g., psychologists, physicians, and statisti-
cians) (14). Analyses during pilot and field testing verified
the grouping of items according to theoretical dimensions.
Items with &5% of missing data, ceiling or floor effects of
&60%, or absolute value of skewness of &2.0 were re-
moved. When correlation coefficients between items were
&0.8, redundant items were also discarded (12). A panel of
experts classified all items according to age, type, and
severity of disease.

Construct validity. In a sample of 1,153 children and
adolescents (ages 8–16 years) with a chronic health con-
dition (i.e., asthma, arthritis, epilepsy, cerebral palsy, di-
abetes mellitus, atopic dermatitis, cystic fibrosis), con-
firmatory factor analysis (root mean square of error
approximation " 0.04, non-normed fit index " 0.95, com-
parative fit index " 0.95) supported a 6-factor structure for
the final 37 items (12). Construct validity was further sup-
ported by satisfactory internal consistency on each of the 6
subscales.

Convergent validity. Simeoni and colleagues (12) found
that the DCGM-37 was moderately associated with other
already validated measures of HRQOL: Children’s General
Health Perceptions-Child Report (0.24–0.41), Functional
Status-II (general health: 0.22–0.36), and Pediatric Quality
of Life Inventory (physical: 0.23–0.70, emotional: 0.39–
0.67, social: 0.19–0.64, and school: 0.35–0.59).

Discriminant validity. In the article by Simeoni et al
(12), this was confirmed with girls and older adolescents
reporting lower HRQOL compared to boys and younger
children. Children from families with lower socioeco-
nomic status and those with more severe diseases reported
significantly lower HRQOL.

Ability to detect change. No information.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The DCGM is a reliable and valid measure
of HRQOL and 6 specific dimensions across a variety of
chronic health conditions. As one of the chronic health
conditions included in development of the measure as
well as pilot and field testing, it is well suited to assess
HRQOL in children and adolescents with juvenile idio-
pathic arthritis (JIA). It has been validated in 6 languages
thus far and has been utilized in different national and
cultural contexts. The DCGM is easy to administer and
score, with little training necessary.

Caveats and cautions. Research on the DCGM has
largely focused on children and adolescents in European
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countries. As such, more studies are needed in the US to
determine whether previous findings are generalizable to
other children with chronic health conditions (e.g., JIA).
The DCGM has examined HRQOL in JIA, but little is
known about its applicability in other juvenile rheumatic
diseases (e.g., lupus, dermatomyositis, spondylarthropathy).
Furthermore, the DCGM does not provide information on
how to interpret scores; therefore, it is difficult to know
whether significant changes occur in child responses. The
DCGM is also not useful for younger children (i.e., ages
#8 years) with JIA.

Clinical usability. It is quick and easy to administer and
score, limiting the burden to both respondents and clini-
cians. The psychometric properties and reference points
of the DCGM indicate that it is a sound measure of HRQOL
in JIA.

Research usability. Similarly, the DCGM is supported
for its use in research with JIA, given that its development
included this population. The measure is self-explanatory,
allowing research participants to complete it with ease and
without much assistance from researchers.

KINDL-R

Description

Purpose. To measure health-related quality of life
(HRQOL) in healthy and ill children and adolescents
(ages 4–16 years).

Content. The KINDL-R (15) consists of 24 items associ-
ated with 6 dimensions: physical well-being (e.g., illness,
pain, fatigue), emotional well-being (e.g., boredom, loneli-
ness, scared), self-esteem (e.g., pride, feeling on top of the
world), family (e.g., relationship with parents, conflict at
home), friends (e.g., getting along, feeling different from
others), and everyday functioning in school (e.g., enjoying
class, worrying about the future). Disease is an optional
subscale (e.g., illness uncertainty, parent overprotection,
missing school) that can be added in the case of prolonged
illness or hospitalization. Disease-specific modules are
available for children with obesity, bronchial asthma,
atopic dermatitis, and diabetes mellitus.

Number of items. The KINDL-R consists of 24 items,
with each subscale containing 4 items.

Response options/scale. Responses are on a 5-point or-
dinal scale from 1 (never) to 5 (all of the time).

Recall period for items. Respondents are asked to refer
to the past week.

Endorsements. No information.
Examples of use. Ertan P, Yilmaz O, Caglayan M,

Sogut A, Aslan S, Yuksel H. Relationship of sleep quality
and quality of life in children with monosymptomatic
enuresis. Child Care Health Dev 2008;35:469–74.

Milde-Busch A, Heinrich S, Thomas S, Kuhnlein A,
Radon K, Straube A, et al. Quality of life in adolescents
with headache: results from a population-based survey.
Cephalagia 2010;30:713–21.

Muller-Godeffroy E, Lehmann H, Kuster RM, Thyen U.
Quality of life and psychosocial adaptation in children
and adolescents with juvenile idiopathic arthritis and re-
active arthritis. J Rheumatol 2005;64:177–87.

Ravens-Sieberer U, Bullinger M. Assessing the health
related quality of life in chronically ill children with the
German KINDL: first psychometric and content-analytical
results. Qual Life Res 1998;7:399–407 (15).

Ravens-Sieberer U, Erhart M, Wille N, Bullinger M.
Health-related quality of life in children and adolescents
in Germany: results of the BELLA study. Eur Child Ado-
lesc Psychiatry 2008;17 Suppl:148–56.

Wille N, Erhart M, Petersen C, Ravens-Sieberer U. The
impact of overweight and obesity on health-related quality
of life in childhood: results from an intervention study.
BMC Public Health 2008;8:421–9.

Practical Application

How to obtain. The KINDL-R may be used with permis-
sion from the developers (www.kindl.org). The manual,
computer software, and questionnaires are free for all non-
profit or research institutions only, under the condition
that a user form is completed. No other cost information is
provided.

Method of administration. Three versions of the
KINDL-R are available as self-report measures for different
age groups: Kiddy-KINDL-R (ages 4–7 years; interview
format), Kid-KINDL-R (ages 8–12 years), and Kiddo-
KINDL-R (ages 13–16 years). It is also available in 2 parent-
proxy versions (ages 4–7 years and 8–16 years). A shorter,
12-item version of the KINDL-R and a computer-assisted,
touch screen version (CAT-Screen) are also available.

Scoring. The KINDL-R is scored with computer scoring
software. Briefly, 10 items are reversed before being
summed to reach 6 subscale scores (physical well-being,
emotional well-being, self-esteem, family, friends, and
school). If necessary, an additional subscale score for dis-
ease can be added. Subscales can be combined for a total
score, or they can be transformed to values between 0 and
100. Scoring the parent version follows the same general
steps. Instructions for common coding problems include:
if 2 responses are marked for a single question and these
responses are adjacent to one another, then 1 response is
chosen according to a random procedure and entered; if 2
responses are marked for a single question and these re-
sponses are not adjacent to one another, then the item is
coded as a missing value; and if 3 or more responses are
marked for a single question, the item is coded as a missing
value. The algorithm on the computer software replaces
any missing values by an estimate made specifically for
that person, provided that the respondent answered at
least 70% of the items on the subscale.

Score interpretation. Higher scores on the KINDL-R in-
dicate better HRQOL.

Respondent burden. Minimal; #15 minutes to com-
plete, and the KINDL-R is self-explanatory.

Administrative burden. Minimal training is necessary
for administration. Scoring requires training in SPSS soft-
ware.

Translations/adaptations. The original KINDL was
developed in German and is also available in English,
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Dutch, French, Greek, Italian, Norwegian, Russian, Span-
ish, Swedish, and Turkish. The Turkish, English, and
Spanish KINDL have been validated (16–18).

Psychometric Information

Method of development. No information.
Acceptability. Floor and ceiling effects are #10%.
Reliability. In a sample of 1,050 children and ado-

lescents (mean age 12.6 years) with bronchial asthma,
atopic dermatitis, or obesity who were recruited from 7
German rehabilitation clinics, internal consistency for the
KINDL-R subscales was satisfactory (0.63–0.76) and good
for the total score (0.84) (19). For the parent version, inter-
nal consistency was satisfactory for the subscales (0.62–
0.81) and excellent for the total score (0.89) (16).

In a study by Erhart and colleagues (20), HRQOL using
the KINDL-R and KINDL proxy version was examined
among 6,813 German children and adolescents (ages
11–17 years; 17.5% classified as having a chronic health
condition) and their parents. Internal consistency for the
total score was slightly higher for the parent report than
the child report (0.86 versus 0.82) (20).

Validity. Content validity. No information.
Construct validity. Using confirmatory factor analysis,

the KINDL-R had an acceptable fit to the 6-dimensional
model for the parent (root mean square of error approxi-
mation [RMSEA] " 0.07, comparative fit index [CFI] "
0.95) and the child (RMSEA " 0.06, CFI " 0.93) (20).
Construct validity was further supported by satisfactory
internal consistency on each of the 6 dimensions (child
range 0.53–0.72, parent range 0.62–0.72).

Convergent validity. Ravens-Sieberer and colleagues
(19) found the KINDL-R to be associated with other mea-
sures of HRQOL, including the Children’s Health Ques-
tionnaire (general well-being: r " 0.7), Short Form 36
Health Survey (SF-36; vitality: 0.64, emotional well-being:
0.64), and Life Satisfaction Questionnaire adapted for chil-
dren (life satisfaction: 0.69). Erhart and colleagues (20)
reported similar findings with associations between the
child and parent KINDL-R and the Strength and Difficul-
ties Questionnaire (SDQ; child range 0.33–0.49, parent
range 0.44–0.53).

Discriminant validity. In the same study by Erhart and
colleagues (20), discriminant validity was indicated by
low correlations between the KINDL-R and opposing di-
mensions of the SDQ. Regarding the ability to discriminate
between healthy children and those with a chronic health
condition, the child-report form exhibited small effect
sizes (0.04–0.27) and the parent-report form had medium
effect sizes (0.20–0.56) (20). Parent- and child-report total
scores and physical well-being scores had small effect
sizes (parent: 0.31 and 0.26, respectively, and child: 0.25
and 0.18, respectively), whereas the child report yielded
large effect sizes for the impact of obesity on the dimen-
sions of self-esteem (0.19), friends (0.28), and school-
related well-being (0.23) (20).

Ability to detect change. No information.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The KINDL-R is a flexible, modular, and psy-
chometrically sound measure of HRQOL for children and
adolescents with and without a chronic health condition.
A few primary advantages of this measure are its self- and
parent-report measures, which may be used to assess con-
cordance rates, as well as age-specific versions to account
for the changes that take place over the course of the
child’s development.

Caveats and cautions. Although this measure has been
studied in various chronic health conditions (e.g., diabetes
mellitus and cerebral palsy), less information is available
on juvenile rheumatic diseases (JRDs). This limitation
warrants future studies examining the generalizability to
other chronic illnesses. Furthermore, the KINDL-R does
not allow use throughout the entire pediatric age range,
and is not appropriate for children ages #4 years with a
JRD. Although the psychometric properties have been ex-
amined in some of the translated versions of the KINDL,
the reliability and validity for several versions have not
been investigated. Lastly, how to interpret scores on the
KINDL-R is unknown, making it difficult to assess changes
in HRQOL in children with JRDs.

Clinical usability. The KINDL-R requires little time and
effort on the part of the respondent, whether a child or
parent. It has wide applicability in various settings such as
community or clinical mental health and medical settings.
Scoring, however, requires that the clinician have some
knowledge of SPSS software. Therefore, the KINDL-R may
not be the quickest measure of HRQOL in a clinical setting.
Additionally, little research has been done on the appro-
priateness of using the KINDL-R in pediatric rheumatology
clinics.

Research usability. This measure can be completed by
several research participants in a short amount of time
and offers a great deal of information regarding overall
HRQOL, in addition to 6 specific domains. Again, scoring
may be time consuming.

PEDIATRIC QUALIFY OF LIFE INVENTORY
(PEDSQL) 4.0 GENERIC CORE SCALES

Description

Purpose. To measure health-related quality of life
(HRQOL) in children and adolescents ages 2–18 years.
This measure consists of child report (ages 5–18 years) and
parent report (ages 2–18 years) of the child’s HRQOL, and
can be used with healthy children and those with acute
and chronic health conditions. PedsQL 4.0 is the fourth
and current version. The PedsQL 4.0 Generic Core Scales
were specifically designed to measure the core health di-
mensions outlined by the World Health Organization.

Content. Physical, emotional, social, and school func-
tioning. Specifically, questions inquire about problems re-
lated to child health, activities, feelings, getting along with
others, and school.
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Number of items. 23 items for the total scale score: 8
items for physical health summary score and 15 items for
psychosocial health summary.

Response options/scale. For children ages 8–18 years
and parent-proxy report formats, items are rated on a
5-point ordinal scale to indicate how much the child has
problems with various areas of functioning, ranging from
0 (never) to 4 (almost always). For younger children, the
ordinal scale is reworded and simplified to a 3-point scale:
0 (not at all a problem), 2 (sometimes a problem), and
4 (a lot of a problem).

Four subscales, including physical functioning (8 items),
emotional functioning (5 items), social functioning (5
items), and school functioning (5 items), contribute to
3 summary scores: total scale score (all subscales), physi-
cal health summary score (physical functioning scale
only), and psychosocial health summary (emotional, so-
cial, and school functioning scales combined).

Recall period for items. 1 month.
Endorsements. No information.
Examples of use. Brunner HI, Taylor J, Britto MT, Cor-

coran MS, Kramer SL, Melson PG, et al. Differences in
disease outcomes between Medicaid and privately insured
children: possible health disparities in juvenile rheuma-
toid arthritis. Arthritis Rheum 2006;55:378–84.

Brunner HI, Higgins GC, Wiers K, Lapidus SK, Olson JC,
Onel K, et al. Health-related quality of life and its relation-
ship to patient disease course in childhood-onset systemic
lupus erythematosus. J Rheumatol 2009;36:1536–45 (1).

Moorthy LN, Harrison MJ, Peterson M, Onel KB,
Lehman TJ. Relationship of quality of life and physical
function measures with disease activity in children with
systematic lupus erythematosus. Lupus 2005;14:280–7.

Ringold S, Wallace CA, Rivara FP. Health-related quality
of life, physical function, fatigue, and disease activity in
children with established polyarticular juvenile idiopathic
arthritis. J Rheumatol 2009;36:1330–6.

Robinson RF, Nahata MC, Hayes JR, Rennebohm R, Hig-
gins G. Quality of life measurements in juvenile rheuma-
toid arthritis patients treated with Etanercept. Clin Drug
Investig 2003;23:511–8.

Sandstrom MJ, Schanberg LE. Peer rejection, social be-
havior, and psychological adjustment in children with
juvenile rheumatic disease. J Pediatr Psychol 2004;29:
29–34.

Sawyer MG, Whitham JN, Roberton DM, Taplin JE,
Varni JW, Baghurst PA. The relationship between health-
related quality of life, pain, and coping strategies in juve-
nile idiopathic arthritis. J Rheumatol 2004;43:325–30.

Trapanotto M, Giorgino D, Zulian F, Benini F, Varni JW.
The Italian version of the PedsQL in children with rheu-
matic diseases. Clin Exp Rheumatol 2009;27:373–80.

Practical Application

How to obtain. The PedsQL scales, modules, and trans-
lations are protected by copyright. Upon accepting the
user agreement, a single copy of the measure can be ob-
tained online at http://pedsql.org/pedsql12.html. Individ-
uals, organizations, or institutions wishing to order the
PedsQL should contact: Christelle Berne, Mapi Research

Institute, 27, rue de la Villette, 69003 Lyon, France; e-mail:
cberne@mapi.fr; telephone: '33 (0) 472 13 66 67.

The PedsQL is free to individuals conducting non-
funded academic research; however, the cost for funded
academic research and large noncommercial organization
research and evaluations (e.g., states, nations, hospitals,
health care systems) and commercial studies can vary
widely ($1,000–$20,000). Fee calculators can be found
online at http://www.pedsql.org/conditions.html.

Method of administration. Parents, children (ages 8–
12 years), and adolescents (ages 13–18 years) may self-
administer the PedsQL after instructions from the admin-
istrator. For younger children (ages 5–7 years) or if the
child or adolescent is unable to self-administer the PedsQL
(e.g., due to illness, fatigue, reading difficulties), the mea-
sure should be read aloud. General protocol and adminis-
tration guidelines (including a script) are available online
at http://www.pedsql.org/pedsqladmin.html.

Scoring. Items are reverse scored and linearly trans-
formed to a 0–100 scale, so that higher scores indicate
better HRQOL. To reverse score, transform the scale items
to 0–100 as follows: 0 " 100, 1 " 75, 2 " 50, 3 " 25, and
4 " 0. To create scale scores, the mean is computed by
totaling the item scores and dividing by the number of
items answered (this accounts for missing data). If &50%
of the items in the scale are missing, it is recommended
that the scale score not be computed. Imputing the mean of
the completed items in a scale when 50% or more are
completed is generally the most unbiased method. To cre-
ate the psychosocial health summary score, the mean is
computed as the sum of the items over the number of items
answered in the emotional, social, and school functioning
subscales. The physical health summary score is the same
as the physical functioning subscale score. To create the
total scale score, the mean is computed as the sum of all of
the items over the number of items answered on all of the
scales. Computer scoring is not necessary.

Score interpretation. The range on subscales and the
overall scale is 0–100, with lower scores indicating
poorer HRQOL and higher scores indicating better
HRQOL. When examining the total scale, scores of 4.4
and 4.5 are considered to be minimal clinically meaning-
ful differences on the child self-report and parent-proxy
report, respectively (21).

Respondent burden. Minimal; questions are written at a
third- to sixth-grade reading level, and the entire question-
naire takes #4 minutes to complete.

Administrative burden. Minimal; the administrator
provides a brief introduction to the questionnaire and
then administration of the PedsQL takes #4 minutes, even
when reading of the questionnaire is required. Scoring also
takes a minimal amount of time (several minutes) and
effort. No training necessary for administration.

Translations/adaptations. The PedsQL Generic Core
questionnaire has been linguistically validated for chil-
dren and adolescents (ages 2–18 years) and parents in the
following languages: Belgium Dutch, Belgium French,
Portuguese for Brazil, French for Canada, Croatian,
Czech, Danish, French, German, Hungarian, Hebrew, Ital-
ian, Latvian, Lithuanian, Spanish for Mexico, Norwegian,
Urdu for Pakistan, Spanish for Peru, Polish, Portuguese,
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Russian, Slovakian, Slovenian, Spanish, and Swedish. It
has also been translated, but not formally validated, into a
variety of other languages. A complete list of translations
is available online at http://pedsql.org/translations.html.

Psychometric Information

Method of development. The original PedsQL 1.0 was
empirically derived from data collected from 291 pediatric
patients with cancer and their parents at various stages of
treatment. It was designed as a generic HRQOL instru-
ment to be utilized across diverse pediatric populations.
The PedsQL 2.0 and 3.0 included additional constructs
and items, a more sensitive scaling range, and a broader
age range for child self-report and parent-proxy report (22).
The PedsQL 4.0 Generic Core Scales have resulted from
this process and were specifically designed to measure
the core health dimension outlined by the World Health
Organization.

In the initial field trail, the PedsQL 4.0 Generic Core
Scales were administered to 963 children and 1,629 par-
ents (23). Later, the psychometric properties of the
PedsQL 4.0 were tested in a group of children (n " 231)
with rheumatoid arthritis (e.g., juvenile idiopathic arthri-
tis [JIA; pauciarticular, polyarticular, and systemic sub-
types], systemic lupus erythematosus, juvenile fibromyal-
gia, spondylarthritis, other rheumatic diseases) and their
parents (22). Psychometric statistics provided below are
from the investigation of children with juvenile rheumatic
diseases.

Acceptability. Recent studies suggest that 0.7% of child
report and 3% of parent report data were missing. Items
about school were most frequently skipped, suggesting
that these were not completed when children did not
attend school during the previous month (when given in
the summer) (22).

Reliability. Internal consistencies for the total scale
score were as follows: child self-report Cronbach’s ! "
0.91, parent-proxy report Cronbach’s ! " 0.93; physical
health summary scale score: child self-report Cronbach’s
! " 0.87, parent-proxy report Cronbach’s ! " 0.89; and
psychosocial health summary scale score: child self-report
Cronbach’s ! " 0.86, parent-proxy report Cronbach’s ! "
0.90.

Validity. Construct validity was determined by compar-
ing scale scores across children with juvenile rheumatic
diseases (JRDs) and healthy children, because these groups
are known to differ in HRQOL. For every comparison
(i.e., self- and parent-report of total score, physical health
summary score, psychosocial health summary score, emo-
tional functioning, social functioning, and school func-
tioning), a statistically significant difference existed when
comparing healthy children to children with JRDs (22). In
other words, healthy children had higher PedsQL 4.0
scores (suggesting better HRQOL) than children with rheu-
matic diseases.

Ability to detect change. The responsiveness of the
PedsQL was demonstrated through a longitudinal analysis
of change within participants with JRDs for whom change
was expected as a result of an intervention (22). For both
child self-report and parent-proxy report, the PedsQL 4.0

Generic Core Total and summary scale scores increased
progressively from visit 1 through visit 3. Effect sizes for
the difference between visit 1 and 2 for child self-report
(d " 0.34) and parent proxy (d " 0.27) were in the small
range, while the effect sizes for the difference between
visit 1 and 3 for child self-report (d " 0.92) and parent-
proxy report (d " 0.71) were in the medium to large effect
size range.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The PedsQL Generic Core Scales are widely
used in a variety of pediatric patient populations (i.e., JIA,
systemic lupus erythematosus) and with healthy children.
The measure is brief, developmentally appropriate for a
broad range of ages, reliable, valid, responsive, and trans-
lated into many languages. Additionally, disease-specific
modules (not discussed in this review) can also be added
to the Generic Core Scales to provide both disease-specific
and general measures of quality of life.

Caveats and cautions. Because the PedsQL asks chil-
dren and parents to remember information from the past
month, children and parents may have difficulty complet-
ing school-related questions if the child has not recently
been in school.

Clinical usability. The PedsQL 4.0 Generic Core Scales
are a practical measure for clinicians. In a short amount of
time ($4 minutes), physicians and clinicians can gather
general information about the child’s physical, emotional,
social, and school functioning.

Research usability. Overall, the PedsQL 4.0 Generic
Core Scales can be used as an excellent measure of
general HRQOL. Additionally, the measure can be self-
administered and understood by most adults and children.

QUALITY OF MY LIFE QUESTIONNAIRE
(QOML)

Description

Purpose. To assess quality of life (QOL) and health-
related quality of life (HRQOL) as 2 separate constructs in
children and adolescents.

Content. Two visual analog scales (VAS) and a categor-
ical measure of change in QOL.

Number of items. 3 items: the QOL and HRQOL VAS
and a categorical item assessing change in QOL since the
previous visit.

Response options/scale. Children and parent-proxy re-
porters each complete 2 VAS. The QOL VAS asks “Overall,
my life is . . . ,” and the HRQOL VAS asks “Considering
my health, my life is. . . .” Respondents are asked to record
their responses on a 100-mm VAS for each question stem,
which ranges from 0 (the worst) to 100 (the best). Respon-
dents also provide a categorical response to the question,
“Since the last time I was here, my life is. . . .” The item is
rated on a 5-point ordinal scale ranging from much worse
to much better.

Recall period for items. Current.
Endorsements. No information.
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Examples of use. Dempster H, Porepa M, Young N,
Feldman BM. The clinical meaning of functional outcome
scores in children with juvenile arthritis. Arthritis Rheum
2001;44:1768–74.

Gong GW, Young NL, Dempster H, Porepa M, Feldman
BM. The Quality of My Life questionnaire: the minimal
clinically important difference for pediatric rheumatology
patients. J Rheumatol 2007;34:581–7 (24).

Oen K, Tucker L, Huber AM, Miettunen P, Scuccimarri
R, Campillo S, et al. Predictors of early inactive disease in
a juvenile idiopathic arthritis cohort: results of a Canadian
multicenter, prospective inception cohort study. Arthritis
Rheum 2009;61:1077–86.

Singh-Grewal D, Schneiderman-Walker J, Wright V,
Bar-Or O, Beyene J, Selvadurai H, et al. The effects of
vigorous exercise training on physical function in children
with arthritis: a randomized, controlled, single-blinded
trial. Arthritis Rheum 2007;57:1202–10.

Stephens S, Feldman BM, Bradley N, Schneiderman J,
Wright V, Singh-Grewal D, et al. Feasibility and effective-
ness of an aerobic exercise program in children with fibro-
myalgia: results of a randomized controlled pilot trial.
Arthritis Rheum 2008;59:1399–406.

Practical Application

How to obtain. The QoML is available in the appendi-
ces of the articles by Gong et al (24) and Feldman et al (25).

Method of administration. Parents and children (ages
8–12 years) may self-administer the QoML after instruc-
tions from the administrator.

Scoring. The VAS are scored by measuring the length
(in mm) of the line between the left anchor and the respon-
dent’s mark on the line.

Score interpretation. The response range is from 0–100,
with higher scores suggesting better QOL.

Respondent burden. Minimal burden; respondents com-
plete 3 items, and the questionnaire takes #5 minutes to
complete.

Administrative burden. Minimal burden; the adminis-
trator provides a brief introduction to the questionnaire,
and then administration takes #5 minutes, even when
reading of the questionnaire is required. Scoring also takes
minimal time and effort. No training is necessary for
administration.

Translations/adaptations. None.

Psychometric Information

Method of development. The QoML was developed in
a pediatric rheumatology sample as a measure of both
QOL and HRQOL. The scale is based upon other VAS that
have been widely used to assess for QOL in adult cancer
samples. The QoML was pretested on 10 children ages
4–12 years; 6 of the children were rheumatology clinic
patients and 4 were healthy children. Face validity was
assessed by 11 pediatric rheumatology professionals and
found to be good to strong. The questionnaire was piloted
on 122 pediatric rheumatology patients of various diagno-
ses, including pauciarticular juvenile arthritis, spondyl-
arthropathy, fibromyalgia, and osteomyelitis, ranging in

age from 10 months to 18 years. The patients and their
parents independently determined at what age the child
was able to complete the questionnaire for himself/herself
or at what age a parent would need to provide proxy
report. Results indicated that QOL and HRQOL were
viewed by respondents as related yet discrete constructs.

Acceptability. No information.
Reliability. No information.
Validity. Convergent construct validity was determined

by Feldman and colleagues (25) and Gong and colleagues
(24) in pediatric rheumatology samples by comparing re-
spondents’ scores on the QOL and HRQOL VAS and the
Childhood Health Assessment Questionnaire, a traditional
measure of health status. For both examinations, results
indicated that convergent construct validity was good, as
the relationships between the scales and disease variables
(i.e., disease severity, disability, morning stiffness, pain)
were as expected. Criterion validity was not assessed.

Ability to detect change. With regard to the responsive-
ness of the QoML, or ability to detect change over time,
Gong and colleagues (24) conducted an examination to
determine the minimum clinically important difference
(MCID) in QOL and HRQOL for pediatric rheumatology
patients and their parents. MCID was determined by ask-
ing patients and their parents to provide VAS responses
for their current QOL and HRQOL and 2 hypothetical
situations. One situation suggests that the child’s health
had improved “just enough to make a difference,” and the
other suggests that the child’s health had gotten worse
“just enough to make a difference” in his/her QOL and
HRQOL. The authors were able to provide numerical val-
ues of responsiveness for the QoML in the pediatric rheu-
matology population. MCID for improvement was 7 mm
and 11 mm for QOL and HRQOL, respectively, and MCID
for deterioration was %33 mm and %38 mm for QOL and
HRQOL, respectively (24).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The QoML was developed in a pediatric
rheumatology sample, making it appropriate for other pe-
diatric rheumatology populations. The questionnaire is
quick and easy to administer and requires minimal reading
on the part of the child or parent. Unlike most measures of
QOL, the QoML provides an assessment of both the child’s
QOL and HRQOL.

Caveats and cautions. The QoML has limited psycho-
metric data and is still in the process of being validated.
Currently, age limitations do not allow the QoML to be
used throughout the entire pediatric age range, with par-
ents able to report on children as young as 10 months and
children able to report on their own QOL as young as 4
years. Additionally, unlike measures of QOL with more
items and subscales, the QoML does not provide domain-
specific information about what factors (e.g., physical,
emotional, social, behavioral, academic) are contributing
to a child’s change in QOL or HRQOL.

Clinical usability. The QoML is an easy measure to
administer and score. Clinicians can quickly determine a
child’s QOL or HRQOL by viewing their completed VAS
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and their report of qualitative change since the subsequent
visit. It may be very useful for a clinician who is interested
in a quick estimate of a child’s QOL and change since the
previous visit.

Research usability. The QoML can be completed
quickly and easily by both child and parent research par-
ticipants. The measure is available for free in the appen-
dices of the authors’ studies. Unlike most measures of
pediatric QOL, the QoML provides a report of both QOL
and HRQOL.
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Measures of Anxiety
State-Trait Anxiety Inventory (STAI), Beck Anxiety Inventory (BAI), and Hospital Anxiety
and Depression Scale-Anxiety (HADS-A)

LAURA J. JULIAN

INTRODUCTION

This review covers commonly used measures of anxiety.
For this review, the author included measures that were
1) measures of general measures of anxiety and severity of
anxiety symptoms, 2) administered by self-report, 3) used
in rheumatologic populations, and 4) has evidence of ad-
equate psychometric data. To maintain brevity, the major-
ity of the measures reviewed here were selected to provide
broad coverage of general symptoms of anxiety, and mea-
sures were excluded if they are intended to identify or
characterize a specific Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV) anxiety disor-
der (1). Specifically, this author excluded measures typi-
cally used to evaluate diagnostic criteria or features of
specific anxiety disorders, such as panic disorder, obses-
sive-compulsive disorder, posttraumatic stress disorder,
and others. In addition, broader measures of psychiatric
distress, including the Symptom Checklist-90, the General
Health Questionnaire, and the Medical Outcomes Study
Short Form 36 are not included in this review since they
are included elsewhere in this special issue.

However, subscales that have been used frequently in
rheumatology as “stand-alone” measures, such as the anx-
iety scale of the Hospital Anxiety and Depression Scale,
are included in this review. Importantly, the measures
included in this review should not be interpreted as diag-
nostically significant for an anxiety disorder, even gener-
alized anxiety disorder, but should be used to measure the
presence of symptoms and to calibrate the severity of
general symptoms of anxiety commonly occurring in rheu-
matic disease. The measures reviewed below include the
State Trait Anxiety Index, the Beck Anxiety Inventory, and
the anxiety subscale of the Hospital Anxiety and Depres-

sion Scale. In this review, the content and structure of each
measure is presented (number of items, recall period, re-
sponse options, presence of translations, and adaptations),
the use in rheumatic disease when possible is discussed,
and the psychometric properties of each measure, partic-
ularly when validated in any of the rheumatic diseases, is
detailed. In addition, information regarding responsive-
ness of each measure to longitudinal change is presented,
including responsiveness to change in rheumatology when
available. Finally, a summary of the strengths and weak-
nesses specific to rheumatology is presented.

THE STATE-TRAIT ANXIETY INVENTORY
(STAI)

Description

Purpose. To measure via self-report the presence and
severity of current symptoms of anxiety and a generalized
propensity to be anxious. Versions of this measure are
available for both adults and children.

Content. There are 2 subscales within this measure.
First, the State Anxiety Scale (S-Anxiety) evaluates the
current state of anxiety, asking how respondents feel “right
now,” using items that measure subjective feelings of ap-
prehension, tension, nervousness, worry, and activation/
arousal of the autonomic nervous system. The Trait Anx-
iety Scale (T-Anxiety) evaluates relatively stable aspects of
“anxiety proneness,” including general states of calmness,
confidence, and security.

Number of items. The STAI has 40 items, 20 items
allocated to each of the S-Anxiety and T-Anxiety sub-
scales. There is also a STAI for children (STAIC) with the
same number of items. Short versions of the scales have
been developed independently (2–4).

Response options/scale. Responses for the S-Anxiety
scale assess intensity of current feelings “at this moment”:
1) not at all, 2) somewhat, 3) moderately so, and 4) very
much so. Responses for the T-Anxiety scale assess fre-
quency of feelings “in general”: 1) almost never, 2) some-
times, 3) often, and 4) almost always.

Examples of use. First published in 1970 with the orig-
inal STAI-X, the STAI was revised in 1983 (STAI-Y) and

Supported by the NIH (grants 5-K08-MH072724 and 5-P60-
AR053308).

Laura J. Julian, PhD: University of California, San Fran-
cisco.

Address correspondence to Laura J. Julian, PhD, Depart-
ment of Medicine, University of California, San Francisco,
3333 California Street, Suite 270, San Francisco, CA 94143-
0920. E-mail: Laura.julian@ucsf.edu.

Submitted for publication January 24, 2011; accepted in
revised form July 9, 2011.

Arthritis Care & Research
Vol. 63, No. S11, November 2011, pp S467–S472
DOI 10.1002/acr.20561
© 2011, American College of Rheumatology

PSYCHOLOGICAL MEASURES

S467



has been used extensively in a number of chronic medical
conditions including rheumatic conditions such as rheu-
matoid arthritis (5), systemic lupus erythematosus (6), fi-
bromyalgia, and other musculoskeletal conditions (7).

Practical Application

How to obtain. The STAI can be obtained from the pub-
lisher, Mind Garden, 855 Oak Grove Avenue, Suite 215,
Menlo Park, CA 94025 (URL: http://www.mindgarden.
com/index.htm.) Description of the shortened S-Anxiety
scale has been published (2–4), and used in rheumatic
disease (rheumatoid arthritis) (8).

Method of administration. Paper and pencil adminis-
tration. This is a self-report questionnaire that can be ad-
ministered in an individual format. Specific instructions
are provided for each of the S-Anxiety and T-Anxiety
subscales.

Scoring. Item scores are added to obtain subtest total
scores. Scoring should be reversed for anxiety-absent
items (19 items of the total 40). Mind Garden has a service
available to administer and score, and there is a web-based
interface available through http://www.mindgarden.com/
index.htm.

Score interpretation. Range of scores for each subtest is
20–80, the higher score indicating greater anxiety. A cut
point of 39–40 has been suggested to detect clinically
significant symptoms for the S-Anxiety scale (9,10); how-
ever, other studies have suggested a higher cut score of
54–55 for older adults (11). Normative values are available
in the manual (12) for adults, college students, and psy-
chiatric samples. To this author’s knowledge, no cut scores
have been validated for rheumatic disease populations.

Respondent burden. For adults, this measure requires
!10 minutes to complete.

Translations/adaptations. The STAI has been translated
and adapted in 48 languages.

Psychometric Information

Reliability. Test–retest reliability coefficients on initial
development (12) ranged from 0.31 to 0.86, with intervals
ranging from 1 hour to 104 days. Not surprisingly, since
the S-Anxiety scale tends to detect transitory states, test–
retest coefficients were lower for the S-Anxiety as com-
pared to the T-Anxiety. Internal consistency alpha coeffi-
cients were quite high ranging from 0.86 for high school
students to 0.95 for military recruits (12).

Validity. During test development, more than 10,000
adults and adolescents were tested. To optimize content
validity, most items were selected from other anxiety mea-
sures on the basis of strong associations with the Taylor
Manifest Anxiety Scale (13) and Cattell and Scheier’s Anx-
iety Scale Questionnaire (14); overall correlations between
the STAI and these 2 measures were 0.73 and 0.85, respec-
tively. In general, construct validity (15) of the STAI was
somewhat limited in discriminating anxiety from depres-
sion, with some studies observing higher correlations be-
tween the T-Anxiety scale and measures of depression, as
compared to other measures of anxiety (5,16). S-Anxiety
validity was originally derived from testing in situations

characterized by high state stress including classroom ex-
aminations, military training programs, etc. Like other
measures of anxiety, the STAI is also highly correlated
with depression and, in some studies, the STAI did not
differentiate anxious from depressed patients (17). Simi-
larly, while the STAI has not been formally validated in
rheumatic disease, studies in rheumatology have similarly
observed very high correlations among the STAI and mea-
sures of depression (e.g., r " 0.83) (5). In some populations
(elderly), the STAI has shown poor discriminant validity
and did not differentiate persons with and without anxiety
disorders (16).

Ability to detect change. The intent of the T-anxiety
scale is to characterize anxiety “proneness” as a longstand-
ing trait or characteristic, and as such, the T-Anxiety is less
responsive to change as compared to the S-Anxiety.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The STAI is among the most widely re-
searched and widely used measures of general anxiety,
and is available in many different languages. Many use the
STAI in rheumatologic conditions. This measure is rela-
tively brief to administer and does not require costly or
time consuming scoring or interpretation procedures.
Therefore, this measure lends itself well to general use in
research in the rheumatology clinic and comparisons with
other healthy, psychiatric, and medical populations.

Caveats and cautions. Limitations include the limited
availability of validation data specific to rheumatic dis-
ease. Additionally, there exists relatively poor validity of
the scale, particularly the T-Anxiety subscale for differen-
tiation anxious from depressed states. Further, because the
intent of the T-Anxiety scale is to characterize a longstand-
ing trait, clinicians and researchers should be mindful of
this if seeking scales to detect change over a relatively
short period of time. In general, for these purposes, many
have opted to solely use the S-Anxiety subscale for the
detection of longitudinal change.

BECK ANXIETY INVENTORY (BAI)

Description

Purpose. The BAI is a brief measure of anxiety with a
focus on somatic symptoms of anxiety that was developed
as a measure adept at discriminating between anxiety and
depression (18).

Content. The BAI is administered via self-report and
includes assessment of symptoms such as nervousness,
dizziness, inability to relax, etc.

Number of items. The BAI has a total of 21 items.
Response options/scale. Respondents indicate how

much they have been bothered by each symptom over the
past week. Responses are rated on a 4-point Likert scale
and range from 0 (not at all) to 3 (severely).

Examples of use. The BAI is used in efforts to obtain a
purer measure of anxiety that is relatively independent of
depression. Increasing use of this measure has been ob-
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served in a number of rheumatic conditions including
fibromyalgia (19) and arthritis (20).

Practical Application

How to obtain. The BAI is not in the public domain, but
is a copyrighted measure by the developer, Dr. Aaron T.
Beck. The measure can be purchased from Pearson Assess-
ment at www.pearsonassessments.com.

Method of administration. Paper and pencil adminis-
tered. This is a self-report or interviewer administered
questionnaire that can be administered in an individual
format.

Score interpretation. Scoring is easily accomplished by
summing scores for items. The total score ranges from
0–63. The following guidelines are recommended for the
interpretation of scores: 0–9, normal or no anxiety; 10–18,
mild to moderate anxiety; 19–29, moderate to severe anx-
iety; and 30–63, severe anxiety. To this author’s knowl-
edge, no published cut scores are available for rheumato-
logic populations.

Respondent burden. For adults, this measure requires
!5–10 minutes to complete.

Translations/adaptations. The BAI is distributed by
Pearson Assessments into Spanish and English. A com-
puter-administered version has been developed by Steer
and colleagues (21). The BAI has also been translated into
French, German, African languages (e.g., Xhosa), Norwe-
gian, and other languages.

Psychometric Information

Validity. Construct validity studies show good conver-
gence of the BAI with other measures of anxiety including
the Hamilton Anxiety Rating Scale (r " 0.51), the STAI
(r " 0.47–0.58), and the anxiety scale of the Symptom
Checklist-90 (r " 0.81) (22). Although the BAI appears to
be less correlated with depression scales than the STAI,
correlations with depression scales remain substantial
(e.g., correlation with Beck Depression Inventory r " 0.61).
While to this author’s knowledge, the BAI has not been
validated in rheumatology populations, studies among
other populations with medical comorbidities (e.g., older
adults) suggest that due to the emphasis on somatic symp-
toms, the BAI did not perform similarly to younger popu-
lations (yielded somatic factors in older adults), and there-
fore the discriminant validity may be less robust than in
younger or healthy populations (23).

Reliability. Internal consistency is high with Cron-
bach’s alphas ranging from 0.90 to 0.94 and has been tested
in large samples of psychiatric patients, college students,
and community-dwelling adults (24–26). Test–retest coef-
ficients are reasonable and range from 0.62 (7-week inter-
val) to 0.93 (1-week interval).

Ability to detect change. The BAI has been demon-
strated to be responsive to change over time both on psy-
chiatric populations (27) and in medical populations (28).
One study tested the BAI longitudinally over the course of
a treatment trial (duloxetine) for the treatment of fibromy-
algia and did not show a significant BAI change over time;

however, it is important to note that anxiety was not the
targeted outcome of this study (19).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The BAI is a relatively brief, easily adminis-
tered, and easily scored measure of anxiety. It has sound
psychometric properties and has demonstrated sensitivity
to change. This measure has increasing use in a number of
rheumatic conditions including fibromyalgia (19) and ar-
thritis (20).

Caveats and cautions. The primary limitations for the
BAI are the relatively limited scope of symptoms evalu-
ated and the lack of validation studies specific to rheuma-
tology populations. The BAI was developed in an attempt
to reduce overlap with depressive symptoms, and as a
result tends to focus more exclusively on somatic (e.g.,
heart racing, dizziness) symptoms. In medical conditions,
these symptoms have the propensity to overlap with some
physical aspects of medical conditions and, therefore, cau-
tious interpretation would be warranted. The BAI does not
assess other primary symptoms of anxiety, most notably
worry and other cognitive aspects of anxiety. In summary,
for rheumatology, unless accompanied by other measures
that include cognitive (ruminative) aspects of anxiety, the
BAI may provide a limited assessment of anxiety.

HOSPITAL ANXIETY AND DEPRESSION
SCALE-ANXIETY (HADS-A)

Description

Purpose. The HADS (29) depression component is re-
viewed elsewhere in this special issue. In general the
HADS-A was developed as a brief measure of generalized
symptoms of anxiety and fear. The purpose of the HADS
was to screen for clinically significant anxiety and depres-
sive symptoms in medically ill patients.

Content. The HADS-A includes specific items that as-
sess generalized anxiety including tension, worry, fear,
panic, difficulties in relaxing, and restlessness.

Number of items. The HADS-A has 7 items.
Recall period/response items. Respondents indicate

how they currently feel. Responses are rated on a 4-point
Likert scale and range from 0 to 3. Anchor points for the
Likert items vary depending on the item (e.g., “I can sit
still and feel relaxed” scores as 0 for definitely to 3 for not
at all; and “I get sudden feelings of panic” scores as 0 for
not at all to 3 for very much indeed).

Examples of use. This measure evaluates common di-
mensions of anxiety. This measure can be used to detect
and quantify magnitude of symptoms of anxiety, but like
other measures is not adequately descriptive to detect
specific anxiety disorders. The target population is general
medical outpatients age 16 to 65.

Practical Application

How to obtain. The HADS is copyrighted and available
from: Nfer Nelson, The Chiswick Centre, 414 Chiswick
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High Road, London W4 5TF United Kingdom. URL: www.
nfer-nelson.co.uk.

Method of administration. Paper and pencil adminis-
tered. This is an individually administered questionnaire
and can be given via self-report or by interviewer.

Score interpretation. Scoring is easily accomplished by
summing scores for items, with special attention to re-
versed items. The total score for the HADS-A can range
from 0 to 21. The following guidelines are recommended
for the interpretation of scores: 0–7 for normal or no anx-
iety, 8–10 for mild anxiety, 11–14 for moderate anxiety,
and 12–21 for severe anxiety. In some rheumatologic con-
ditions, a cut score for the HADS-A of 9 was recommended
as useful for a diagnosis of an anxiety disorder (30).

Respondent burden. For adults, this measure typically
requires #5 minutes to complete.

Translations/adaptations. Translations are available in
Arabic, Chinese, Dutch, French, German, Hebrew, Japa-
nese, Italian, Spanish, and Urdu.

Psychometric Information

Validity. The majority of psychometric studies ob-
served a 2-factor solution, supporting the use of the anxi-
ety subscale as a “stand alone” measure (11 of 19 studies in
a recent review of this measure; however a few studies did
find more than 2 factors (see review by Bjelland et al [31]).
Using a cut score of 8 overall provided sensitivities and
specificities at !80% and reaching 90% in a community
cohort for the HADS-A for detecting anxiety disorders (31).
In primary care populations, cut scores of !9 for the
HADS-A yielded moderate sensitivity (0.66) and high
specificity (0.93) (31). An additional study in the elderly
yielded high misclassification rates and suggested that the
HADS-A possessed limited sensitivity and specificity to
detect anxiety disorders in this population (32). One study
comparing the HADS to diagnoses of anxiety and depres-
sion in a cohort of patients with osteoarthritis observed
greater concordance among the HADS-A and diagnoses of
anxiety compared to the concordance among the HADS
depression scale and diagnoses of depressive disorders
(30). In this study, the HADS-A had a sensitivity and
specificity of 88% and 81%, respectively, for a diagnosis of
an anxiety disorder (33,34). Overall, concurrent validity of
the HADS was deemed “good” to “very good” in a com-
prehensive review (31), with comparable sensitivity and
specificity of longer scales including the General Health
Questionnaire, the STAI, and the Symptom Checklist-90
anxiety scales.

Reliability. Internal consistency is high for the anxiety
component with Cronbach’s alphas ranging from 0.84–
0.90 and has been tested in large samples of community
dwelling adults, psychiatric samples, and medical sam-
ples (33,35,36).

Ability to detect change. There is some evidence, in-
cluding through the use of change reliability indices, that
the HADS-A is sensitive to change (37). In particular, the
HADS-A has been found to be responsive to change lon-
gitudinally in ankylosing spondylitis (38), and other ar-
thritis populations (39).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The HADS-A is a very brief, easy to use screen-
ing measure to detect the presence of clinically significant
symptoms of anxiety designed for use in medical popula-
tions. This measure is widely used and easily obtained. The
splitting of the subscales (anxiety and depression) is a com-
monly used practice, and there are data supporting the use
of the HADS-A as a stand-alone measure of general anxi-
ety. The HADS has been widely used in rheumatologic
populations including Sjögren’s syndrome (40), ankylos-
ing spondylitis (38), various forms of arthritis (39,41,42),
and systemic lupus erythematosus (43).

Caveats and cautions. Weaknesses include some evi-
dence of reduced validity in some populations, particu-
larly in the elderly. Like other measures reviewed here,
this measure does not adequately detect the presence of
specific anxiety disorders, but rather provides some evi-
dence towards generalized anxiety symptoms.

DISCUSSION

Three measures were reviewed above: the STAI, the BAI,
and the HADS-A. These 3 measures were selected for
review based on the previous use in rheumatology, sound
psychometric properties, and detection of generalized
symptoms of anxiety. As mentioned above, measures tar-
geted towards the assessment of specific anxiety disorders
including other DSM-IV anxiety disorders (including post-
traumatic stress disorder, obsessive-compulsive disorder,
etc.) are not included in this review. While assessment of
some of these features may be beneficial in rheumatology,
for example, some studies in other populations have ob-
served posttraumatic stress type reactions to receiving spe-
cific medical diagnoses (44,45), these instances are more
unique considerations and, therefore, such measures are
not included in this review.

It becomes evident, based on the brevity of this review,
that few stand-alone measures of anxiety are currently
used in rheumatology. Reasons for the decreased emphasis
on the assessment of anxiety in these populations may be
multifaceted and include a relative increased emphasis on
depression in comparison to anxiety, use of larger scale
measures detecting a range of features related to psycho-
logical distress (e.g., Symptom Checklist-90), or an under-
appreciation of the prevalence and severity of anxiety in
many rheumatic conditions. Moving forward, it may be
warranted to explore these factors more fully and deter-
mine if the current measures in use are adequately detect-
ing the presence and severity of symptoms of anxiety that
are important to patients or that need to be addressed in
the course of medical care. Nonetheless, based on this
review, there currently exist measures that have good psy-
chometric properties and adequate responsiveness to
change that would warrant use in rheumatology.
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The Future of Measuring Patient-Reported
Outcomes in Rheumatology
Patient-Reported Outcomes Measurement Information System (PROMIS)

DINESH KHANNA,1 ESWAR KRISHNAN,2 ESI MORGAN DEWITT,3 PUJA P. KHANNA,1

BRENNAN SPIEGEL,4 AND RON D. HAYS4

INTRODUCTION
The National Institutes of Health Patient-Reported Out-
comes Measurement Information System (PROMIS; trade-
marked by the National Institutes of Health) Roadmap
initiative (available at www.nihpromis.org) is a coopera-
tive research program designed to develop, evaluate, and
standardize item banks to measure patient-reported out-
comes across different medical conditions as well as the
US population (1). The goal of PROMIS is to develop
reliable and valid item banks using item response theory
(IRT) that can be administered in a variety of formats
including short forms and computerized adaptive tests
(CAT) (1–3). IRT is often referred to as “modern psycho-
metric theory,” in contrast to “classic test theory,” or CTT.
The basic idea behind both IRT and CTT is that there is
some latent construct, or “trait,” underlying an illness
experience. This construct cannot be directly measured,
but can be indirectly measured by creating items that are
scaled and scored. For example, fatigue, pain, disability, or

even “happiness” are latent constructs, i.e., subjective feel-
ings—we cannot take a picture, snap a radiograph to view
them, or run a blood test to check for them. However, we
know they exist. People can experience more or less of
these constructs; therefore, it is helpful to try to translate
that experience into several levels represented by scores.
IRT models the associations between items and the latent
construct. Specifically, IRT models describe relationships
between a respondent’s underlying level on a construct
and the probability of particular item responses.

Tests developed with CTT (such as the Health Assess-
ment Questionnaire disability index [HAQ DI] [4], or the
Scleroderma Gastrointestinal Tract instrument [5]) require
administering all items, even though only some are appro-
priate for the person’s trait level. Some items are too high
for those with low trait levels (e.g., “can you walk 100
yards” to a patient in a wheelchair) or too low for those
with high trait levels (e.g., “can you get up from the chair?”
to a runner). In contrast, IRT methods make it possible to
estimate person trait levels with any subset of items ap-
propriate for the person’s trait levels in an item pool. As
such, any set of items from the pool could be administered
as a fixed form or, for greatest efficiency, administered as a
CAT. CAT is an approach to administering the subset of
items in an item bank that are most informative for mea-
suring the health construct in order to achieve a target
standard error of measurement. A good item bank will
have items that represent a range of content and difficulty,
provide high levels of information, and have items that
perform equivalently in different subgroups of the target
population.

HOW DOES CAT WORK?

Without prior information, the first item administered in a
CAT is typically one of medium trait level. For example,
“In the past 7 days I was grouchy” with multilevel re-
sponses ranging from “never” to “always.” After each re-
sponse, the person’s trait level and associated standard
error are estimated. The next item administered to some-
one not endorsing the first item is an easier item. If the
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person endorses the first item, the next item administered
is a harder item. CAT is terminated when the standard
error falls below an acceptable value. This provides an
estimate of one’s score with the minimal number of ques-
tions and no loss of measurement precision. In addition,
scores from different studies using different items can be
compared using a common scale. IRT models estimate the
underlying scale score (theta) from the items. All items are
calibrated on the same metric and independently and col-
lectively provide an estimate of theta. Hence, it is possible
to estimate the score using any subset of items and to
estimate the standard error of the estimated score. This
allows assessment of health outcomes across patients with
differing medical conditions (such as comparing scores of
someone with arthritis to someone with heart disease) at
various degrees of physical and other impairments, both at
the lowest and highest ends of trait levels.

PROMIS IN RHEUMATOLOGY

The Life Story of PROMIS Tools
Since the beginning of PROMIS in 2004, much progress
has been made in developing measures of self-reported
health within a domain hierarchy (Figure 1). Physical
functioning, fatigue, pain, emotional distress, and social
health were the core domains of interest. While all these
domains are relevant to rheumatic diseases, the physical
health domain encompassed most of the traditionally im-
portant outcomes in rheumatology, such as physical func-
tion, pain, and fatigue.

In PROMIS, the term physical function was preferred
over the term disability and represented the ability to
perform activities of daily living including instrumental
activities (e.g., shopping) (6). The PROMIS physical func-
tion item bank containing 124 new items was developed
from 1,865 available items culled from 160 English lan-
guage questionnaires. In addition to administering the
item bank using CAT, PROMIS has developed several
static short forms including: 1) a 20-item PROMIS HAQ,
which corresponds to the HAQ DI, 2) a PROMIS 10-item
static, or short form with items selected as the “best” from
the physical function items, and 3) a PROMIS 20-item
static form also selected from the “best” PROMIS items.
PROMIS HAQ differs from the HAQ DI by deleting the
1-week time frame and increasing the response option set
from the original 4 choices to 5 by adding “with a little
difficulty.” Measurement properties of different PROMIS
item banks (PROMIS HAQ, PROMIS 10-item short form,
PROMIS 20-item short form, and 10-item PROMIS CAT)
were compared to the HAQ DI and physical functioning
10-item scale (PF-10) of the Short Form 36 in 378 patients
with rheumatoid arthritis, osteoarthritis, and normal aging
cohorts (7). PF-10 provided the least content information
followed by HAQ DI, which was better for patients with
physical disability (SD less than or equal to !1) but per-
formed poorly for the average population (Figure 2).

PROMIS items (10 or 20 items) performed better than
PF-10 and HAQ DI. The PROMIS CAT outperformed all
the static items (Figure 2). The CAT maintained acceptable
performance in populations whose physical function is

1.5 SDs better than the population norm. This has impli-
cations for our patients because as better treatments be-
come available for rheumatic diseases we are likely to
observe healthier cohorts of patients with arthritis. Thus,
accurate assessment of those in the positive health range of
physical functioning becomes increasingly important.

What PROMIS Means for Rheumatology
Physical function, global health assessment, and fatigue
are important constructs in rheumatic diseases, in both
adults and pediatrics. The availability of PROMIS tools
will also catalyze research on the less well-studied impact
of rheumatic diseases in all health domains. In the next
sections, we discuss the advantages of PROMIS, its current
use in rheumatology, and the future of PROMIS in rheu-
matology.

Advantages of PROMIS over traditional instruments.
PROMIS employes a uniform qualitative process with de-
tailed systematic review, focus groups, cognitive inter-
views, and translatability for each item bank. PROMIS has
devoted substantive resources to ensuring that outcome
measures are understood and usable by diverse popula-
tions. Items are written at a grade school level and tested
for comprehensibility among low-literacy populations. All
items are reviewed and modified as needed for their trans-
latability. To enhance inclusiveness, PROMIS informatics
assessment tools are rendered accessible to populations
with sensory limitations and others requiring assistive
technology. Lastly, PROMIS measures are grounded in a
life course perspective, as it is the group’s ultimate goal to
produce single metrics for the same domain across the full
lifespan (i.e., PROMIS is linking measures developed for
children with those developed for adults).

PROMIS instruments have been found to have better
precision than existing measures; a quality that may lead
to reduction in sample size in clinical studies (6). The
severity of patient-reported outcomes in rheumatic dis-
eases can be compared head-to-head with other chronic
conditions such as heart failure. It is possible to “custom-
ize” the set of items by selecting a set of items that is
matched to the severity level of the target population.

Figure 1. Patient-Reported Outcomes Measurement Information
System (PROMIS) domain hierarchy. Color figure can be viewed
in the online issue, which is available at http://onlinelibrary.
wiley.com/journal/10.1002/(ISSN)1529-0131.
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PROMIS items are currently available at no cost, enabling
freer exchange of information and data, stimulating out-
comes research.

Utilization of CAT to administer PROMIS items does
require a computer, and that may limit its applicability in
a busy clinical practice. Although a person may receive
different set of items from an item pool at each visit, users
can track which items were administered in the CAT and
track theta scores over time.

Current PROMIS item banks and their validation in
rheumatology. PROMIS item banks for adult patients.
PROMIS item banks developed for adults (including anger,
anxiety, abilities and general concern, depression, fatigue,
pain behavior, pain interference, physical function, posi-
tive and negative psychosocial impact of illness, sleep
disturbance, sleep impairment, satisfaction with participa-
tion in social roles, and satisfaction with participation in
discretionary social activities) are available at www.
nihpromis.org. Additional short forms have been devel-
oped for constructs such as global health, global satisfac-
tion with sex life, etc. All these item banks measure
important constructs that are applicable to patients with
arthritis and other rheumatologic conditions. As an exam-
ple, the feasibility of 11 PROMIS item banks was recently
assessed in a single-center, observational study in patients
with systemic sclerosis (8). The average number of items
completed for each CAT-administered item bank ranged
from 5 to 8 (69 CAT items per patient), and the average
time to complete each CAT-administered item bank
ranged from 48 seconds to 1.9 minutes per patient (average
time 11.9 minutes/per patient for 11 banks). The time to
complete the item banks was not significantly different in
patients with physical disabilities (such as hand contrac-
tures and digital ulcers).

PROMIS item banks for pediatric patients. PROMIS
version 1.0 item banks and short forms developed for
children include anger, anxiety, asthma impact, depres-
sive symptoms, fatigue, pain interference, physical func-
tion (separate banks for upper extremity and mobility), and
peer relationships and are available at www.nihpromis.org.
The PROMIS Cooperative Network is currently in the pro-
cess of evaluating the pediatric version 1.0 item banks in
multiple pediatric chronic conditions including juvenile
idiopathic arthritis (JIA) and chronic musculoskeletal
pain, widespread or regional. Importantly, the process in-
cludes a qualitative component including semistructured
interviews with children. Longitudinal validation in these
pediatric conditions, among others, is underway.

New PROMIS item banks under development. The
PROMIS Cooperative Network has increased the focus and
energy on development of pediatric item banks with 4 of
12 of the PROMIS II sites (project period 2009–2012) ded-
icated to work in pediatrics. This includes development of
new pediatric item banks to assess pain behavior, pain
quality, physical activity, subjective well-being, experi-
ence of stress and others, all of which are important in
patients with chronic arthritis. Current efforts are also
focused on linking adult and pediatric item banks measur-
ing the same construct to allow measurement from child-
hood through adolescence then transition to adulthood on
the same metric. The PROMIS Cooperative Network is also
developing new item banks pertinent to chronic diseases.
These include development of gastrointestinal symptoms
items, self-efficacy for self-management of chronic illness,
and others.

Future of PROMIS in rheumatology. The PROMIS mis-
sion is to use measurement science to create a state-of-the-
art assessment system for self-reported health to advance

Figure 2. Comparison of information content of 6 physical function instruments: Health
Assessment Questionnaire disability index (HAQ DI), Patient-Reported Outcomes Measure-
ment Information System (PROMIS) HAQ, PROMIS 10-item short form, PROMIS 20-item
short form, physical functioning 10-item score (PF-10; from Short Form 36), and 10-item
PROMIS computer (CAT). Instruments with greater information content have SE curves that
are lower and have a greater SD range at a reliability "0.95. More items are better than fewer,
item response theory (IRT)-based (PROMIS) is better than non–IRT-based items, and CAT is
better than static. Adapted with permission from ref. 7.
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patent-reported outcome measurement in clinical research
and day-to-day practice. Similar to other patient-reported
outcomes, this will facilitate the incorporation of the pa-
tient’s voice into clinical trials and clinical practice. The
American College of Rheumatology has endorsed the as-
sessment of functional status in patients with rheumatoid
arthritis at least every 12 months. For patients with JIA, it
is recommended that functional status and health-related
quality of life be assessed at 6 month intervals (9). This
exacts new requirements of patient-reported outcome mea-
sures, including exceptional ease of use, rapidity of ad-
ministration, interpretability, and a clear benefit of using
the data in patient-provider interactions and care manage-
ment. Rheumatology is a specialty that is well versed in
the use of measures of disability, pain, and other aspects of
health-related quality of life. PROMIS offers an opportu-
nity to accelerate uptake and expand the use of patient-
reported outcomes from research advocates to all clini-
cians.

Using PROMIS in Clinical Practice
Being able to administer a choice of fatigue, pain interfer-
ence, physical function, or depression measures, among
many other options, in the waiting room on a Tablet,
laptop, personal computer, and potentially a Smart Phone
and have instant scoring, calibration to population norms,
and be ready to share with the patient at point of care is
compelling.

As an example, Figures 3 and 4 show results from a
50-year-old patient with early diffuse systemic sclerosis.
This patient was administered CAT item banks for physi-
cal function and depression that took approximately 2

minutes to complete. The profile provides his current
physical function (1.7 SDs below US general population)
and depression status (2 SDs below US population). This
information (presented in the form of a PROMIS report in
Figure 3 and a graph as shown in Figure 4) can be used for
clinical care. This patient was referred for psychological
counseling to help him adjust to his newly diagnosed
systemic sclerosis and also prescribed physical therapy.
The item banks can be administered at each clinic visit to
assess change in symptoms from baseline visit. Current
work is ongoing to assess the feasibility of incorporating
PROMIS item banks in routine clinical practice.

In conclusion, PROMIS has developed items banks that
are relevant to rheumatology, can be “customized” to a
patient or a practice, and are currently freely available.
The item banks provide tremendous flexibility for creation
of fixed length short forms or CAT administration. This
quick assessment can generate a patient report to monitor
health over time.
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Figure 3. Computer generated Patient-Reported Outcomes Mea-
surement Information System (PROMIS) report of a 50-year-old
man with recently diagnosed systemic sclerosis. The report pro-
vides the patient’s scores for depression and physical function
scales and compares it to the US general population.

Figure 4. Computer-generated Patient-Reported Outcomes Mea-
surement Information System (PROMIS) graph of a 50-year-old
man with recently diagnosed systemic sclerosis. The report de-
picts the patient’s score for depression and physical function
scales and compares it to the US general population. Color fig-
ure can be viewed in the online issue, which is available at
http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1529-0131.
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Measures of Pediatric Function
Child Health Assessment Questionnaire (C-HAQ), Juvenile Arthritis Functional
Assessment Scale (JAFAS), Pediatric Outcomes Data Collection Instrument (PODCI),
and Activities Scale for Kids (ASK)

SUSAN E. KLEPPER

INTRODUCTION

Children with a rheumatic disease frequently experience
impairments in one or more body systems; these may
include pain, stiffness, fatigue, muscle weakness, soft tis-
sue contractures, and poor exercise capacity. These im-
pairments may directly limit the child’s ability to perform
some physical activities or may do so indirectly if the
child or parent fears such activities may cause injury or a
disease flare. It is essential to understand the impact of
rheumatic disease on a child’s activities in order to guide
intervention and monitor changes in functional abilities
over time and with targeted therapies. This is especially
important when disease onset occurs at a very young age
because the long-term effects of physical limitations can
negatively impact the child’s quality of life.

The best measure of activities for a particular child or
group of children depends on the context of the evalua-
tion, including the physical and social environment. For
example, a child may perform a task like standing up from
the floor without assistance in a quiet, standardized envi-
ronment like the clinic, but does not perform the same task
during physical education class at school or after a fall in
the community. Holsbeeke et al (1) suggest there are 3
related but separate constructs of physical activity that are
distinguished by this person-environment interaction. Ca-
pacity describes what a person can do in a standardized
controlled environment, capability describes what a per-
son can do in his/her daily environment, and performance
describes what a person actually does in his/her daily
environment.

Four measures of physical activities that have been de-

veloped for or are appropriate for use in children with a
rheumatic disease will be reviewed. Only the Juvenile
Arthritis Functional Assessment Scale (JAFAS) and the
Childhood Health Assessment questionnaire (C-HAQ)
were developed specifically for children with juvenile ar-
thritis. The C-HAQ, the most frequently used measure of
activities in pediatric rheumatology, evaluates a child’s
capability to perform activities in their daily environment,
while the JAFAS measures the child’s capacity in the daily
environment. Both the Activities Scale for Kids (ASK) and
the Pediatric Outcomes Data Collection Instruments
(PODCI), although not specifically designed for use in
pediatric rheumatic diseases, assess physical function in
children with chronic health disorders, including child-
hood arthritis. The ASK includes 2 versions, one that
measures a child’s physical capability in his/her daily
environment (ASKc) and one that measures the child’s
performance of the same activities in their daily environ-
ment (ASKp). The ASK is also the only measure that re-
quires the child to be the respondent because, as Young
et al (2) state, “it is the child who is most familiar with
his or her own abilities or limitations in each setting.”
Finally, the PODCI, the most comprehensive of the 4 in-
struments, measures capability primarily, and includes a
pediatric version to be completed by a parent and an
adolescent version that can be completed by the parent,
child, or both. Each of these 4 measures includes activities
that are necessary and important to children across a wide
age range. The use of 2 or more of these measures in
combination may provide clinicians with the best under-
standing of a child’s typical activities and participation in
age-appropriate settings.

CHILDHOOD HEALTH ASSESSMENT
QUESTIONNAIRE (C-HAQ)

Description

Purpose. To assess health status and physical func-
tion in children with juvenile arthritis. The populations
are children, ages 1–19 years with juvenile arthritis (3).
It is also validated for use in children with juvenile der-
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matomyositis (4,5) and systemic lupus erythematosus (6),
and used for children with chronic musculoskeletal pain
syndromes (7), and spina bifida (8). The original pub-
lication was by Singh et al in 1994 (3). Lam et al (9)
proposed several revised versions that included 8 addi-
tional items to assess the child’s functional strengths as
well as deficits.

Content. Includes the International Classification of
Functioning, Disability, and Health components of body
function (sensation of pain) and activities and partici-
pation (basic and instrumental activities of daily living
[ADLs] considered to be important, and often difficult for
children with arthritis), as well as a measure of overall
health status. Revised versions contain 8 additional more
physically challenging activities.

Number of items. The disability index (DI) in the orig-
inal C-HAQ includes 30 items grouped into 8 domains
of physical function, dressing and grooming (4 items),
arising (2 items), eating (3 items), walking (2 items), hy-
giene (5 items), reach (4 items), grip (5 items), and ac-
tivities (5 items). The DI in revised versions (C-HAQ38)
includes 8 additional, more physically-challenging items
(9). The discomfort index (pain) and health status index
(overall health status) each include a single item, a 15-cm
visual analog scale (VAS).

Response options/scale. The original C-HAQ DI is
scored on a 4-point categorical scale that indicates how
much difficulty a child has had performing each task dur-
ing the past week (0 ! without any difficulty, 1 ! with
some difficulty, 2 ! with much difficulty, and 3 ! unable
to do). The respondent marks not applicable if the task is
beyond the child’s developmental age, and the respondent
indicates if aids/devices or assistance were needed for any
task.

Several revised versions ask respondents to compare the
child’s capabilities to other children the same age. The
VASC-HAQ38 (9) uses a 10-cm VAS anchored at the left end
with the phrase “Much worse than most other kids my
age” and at the right end with “Much better than other kids
my age.” The CATC-HAQ38 (9) and C-HAQ38CATII (10)
have 5 response options: "2 ! much worse, "1 ! a little
worse, 0 ! the same, 1 ! a little better, 2 ! much better
compared to most kids my age. The C-HAQ38CATI (10)
uses the original 0–3 response scale. The ChoiceC-HAQ38

(9) includes 2 sentence stems for each question, stating
1) the activity was performed by some children “really
easily,” or 2) but other children weren’t able to perform the
activity or were only able to do so “slowly or with diffi-
culty.” The respondent chooses one sentence stem and
then indicates if the chosen statement was “really true” or
“sort of true” for the child.

Recall period for items. 1 week.
Endorsements. The original C-HAQ is the preferred

measure of physical function in the Paediatric Rheumatol-
ogy International Trials Organisation core set of outcome
measures for pediatric rheumatology (11).

Examples of use. Oliveira S, Ravalli A, Pistorio A, Cas-
tell E, Malattia C, Prieur AM, et al. Proxy-reported health-
related quality of life of patients with juvenile idiopathic
arthritis: the Pediatric Rheumatology International Trials

Organization multinational quality of life cohort study.
Arthritis Rheum 2007;57:35–43.

Singh-Grewal D, Schneiderman-Walker J, Wright V,
Bar-Or O, Beyene J, Selvadurai H, et al. The effects of
vigorous exercise training on physical function in children
with arthritis: a randomized, controlled, single-blinded
trail. Arthritis Rheum 2007;57:1202–10.

Van Brussel M, Lelieveld OT, van der Net J, Engelbert
RH, Helders PJ, Takken T. Aerobic and anaerobic exer-
cise capacity in children with juvenile idiopathic arthritis.
Arthritis Rheum 2007;57:891–7.

Lelieveld OT, Armbrust W, van Leeuwen MA, Duppen
N, Geertzen JH, Sauer PJ, et al. Physical activity in adoles-
cents with juvenile idiopathic arthritis. Arthritis Rheum
2008;59;1379–84.

Practical Application

How to obtain. The original C-HAQ can be found on
the American College of Rheumatology (ACR) web site at
http://www.rheumatology.org/practice/clinical/pediatric_
assessments/chaq.pdf#search!%22CHAQ%22. Revised ver-
sions of the C-HAQ are available through the authors
(9,10). There is no cost.

Method of administration. By interview or self-report of
children age !8 years. Parent reports as proxy for a child
age #8 years.

Scoring. All versions are scored by hand. The original
C-HAQ and revised versions provide instructions on scor-
ing to the respondent. No instructions for handling miss-
ing values are provided.

Score interpretation. Part I (DI). In the original C-HAQ,
scoring range is 0–3, higher scores reflect greater disabil-
ity. The highest scoring item in each category determines
the score for that category. If the respondent indicates the
need for assistance or the use of aids/devices to perform a
task, the minimum score for that category is 2. The mean
score for the 8 domains makes up the DI (range 0–3).

In most revised versions of the C-HAQ, the summary
score for the DI is determined by averaging the scores on
all answered items (30 or 38), eliminating the domain
structure, and the use of aids/devices and assistance.

In the VASC-HAQ38, each item is scored as the distance
from the left end of the 10-cm line to the point where the
child/parent places a slash mark to indicate the child’s
ability compared to other children of that age. The DI is the
mean score for all 38 items. Higher scores indicate better
function or less disability.

The CATC-HAQ38 uses a 5-point scale ranging from "2
(much worse) to 2 (much better) than other children of the
same age. Higher positive scores indicate better function or
less disability.

The C-HAQ38CATI uses the original C-HAQ 0–3 score
range; the DI is calculated as the mean of all 38 items, with
higher scores indicating greater disability.

The Choice C-HAQ38 uses a 0–4 scale, with higher scores
indicating better function or less disability.

Part II (discomfort index) and Part III (health status).
Each are measured on separate 15-cm VAS. The distance
from the left end of the scale to the respondent’s mark is
measured and multiplied by 0.2 to calculate the score
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(range 0–3). Both the discomfort index and health status
can be rescaled to 0–100 scales. Higher scores indicate
greater pain and worse overall health status.

Normative values are not available for this criterion-
referenced test. Dempster et al (12) reported mean scores
on the DI of the original C-HAQ that represent no dis-
ability (0), mild disability (0.24), mild-to-moderate disabil-
ity (0.71), and moderate disability (1.53).

Respondent burden. The original C-HAQ takes 10 min-
utes for the respondent to complete, the C-HAQ38 version
takes 10–15 minutes to complete.

Adminstrative burden. The original version takes $10
minutes when administered by interview; slightly longer
for C-HAQ38 versions.

The time to score varies by version of the C-HAQ. The
original C-HAQ and C-HAQ38CATI take less than 2 min-
utes to score the DI; additional time is necessary to mea-
sure the VAS for pain and health status. The VASC-HAQ38

takes $15–20 minutes to measure all 38 VAS for the DI
plus scales for pain and health status. No special training
is needed to score or interpret, although it is necessary to
read the original publications describing the scoring for
each version of the C-HAQ.

Translations/adaptations. The original C-HAQ has been
translated and validated for use in over 40 languages and
cultures including Spanish, Portuguese, Italian, Dutch,
Swedish, and Norwegian. Several revised versions of the
C-HAQ38 have been translated into Dutch, Swedish, Turk-
ish, Greek, and Danish.

Psychometric Information

Method of development. The original C-HAQ (3) con-
sists of items from the Stanford Health Assessment Ques-
tionnaire (HAQ), adapted for use in children ages 1–19
years; several new questions were added to each func-
tional area so there was at least 1 question that was rele-
vant to children of all ages.

The disability section assesses functions in 8 areas or
subscales that describe mostly typical ADLs, although
individual item and section scores are not reported. In the
C-HAQ38 versions, additional items were derived from
investigators’ own experience and interviews of patients
with musculoskeletal conditions. The purpose was to
measure strengths as well as weaknesses by comparing the
child’s abilities to most other children of the same age
(9,10).

Acceptability. Authors do not report the reading level,
however the language for most items is simple and easy to
read and understand. Missing data do not appear to be a
problem and have not been addressed by the authors. The
original C-HAQ is known to have a ceiling effect in chil-
dren with mild disease, making it difficult to measure
improvement at the better end of the functional spectrum.

Reliability. Original C-HAQ (1). Internal consistency
(Cronbach’s coefficient ") was 0.94. Test–retest stability
was established for parents’ responses on the DI adminis-
tered once in the clinic and completed by parents at home
within a mean interval of 12.8 days, with an SEM of 2.1.
Paired t-test showed no significant difference between the
2 test scores (P % 0.9), and a Spearman’s correlation coef-

ficient of 0.79 (P # 0.002) showed strong test–retest reli-
ability. Concordance between parent and child responses
on the DI was Spearman’s rho ! 0.84, P # 0.001.

C-HAQ38 version (9). Concordance between parent and
child responses on the DI showed the intraclass correla-
tion coefficient (ICC) values ranging from 0.41–0.68.

Validity. Original C-HAQ (3). Content was evaluated
by a panel of experts (rheumatologists, nurses, social
workers, physical and occupational therapists).

Criterion validity measures: parents’ responses on the
DI demonstrated strong positive correlations (P # 0.0001
by Kendall’s tau) with accepted measures of disease activ-
ity, including the Steinbrocker Functional class (0.77),
number of involved joints (0.67), physician assessment of
global disease (0.67), and morning stiffness (0.54).

Discriminant validity measures: control group of 22
healthy children scored 0 on both the disability and dis-
comfort indices, indicating the ability of the C-HAQ to
discriminate between children with and without juvenile
rheumatoid arthritis.

C-HAQ38 versions (9,10,13–15). Versions that included
8 more challenging items, removal of aids/devices and
assistance, and elimination of the domain structure re-
sulted in more normally-distributed data and better
ability to discriminate between patients and controls com-
pared to versions with 30 items. Relative efficiency of the
revised versions ranged from 1.01 (C-HAQ38CATI) to 2.32
(VASC-HAQ38).

Ability to detect change. Juvenile arthritis. Singh et al
(3) reported parent responses on the DI correlated signifi-
cantly with their global assessment of the child’s func-
tional status. The C-HAQ DI was more sensitive to change
than morning stiffness or active joint count.

Dempster et al (12) did not report the ability to detect
change in the original C-HAQ but provided guidelines for
interpreting the clinical utility of baseline and change
scores on the DI. They reported the mean score on the DI
that represents no disability (0), mild disability (0.24),
mild-to-moderate disability (0.71), and moderate disability
(1.53). The minimum important change (MIC) scores var-
ied by disability category. The MIC for improvement was
"0 (no disability), "0.13 (mild), "0.38 (mild-to-moder-
ate), and "0.57 (moderate). The MIC for deterioration was
0.75 (no disability and mild disability), 0.63 (mild-to-mod-
erate disability), and 0.38 (moderate disability).

Juvenile dermatomyositis (juvenile DM). Huber et al (4)
reported adequate responsiveness of the C-HAQ by com-
paring changes in the DI and physician global assessment
(10-cm VAS) in 90 children with juvenile DM. Effect size
for 18 subjects who met the criterion for improvement
(3 cm on the VAS) was 1.05, with a standardized response
mean (SRM) of 1.20. In 72 subjects who did not meet the
criterion for improvement, effect size was 0.20 and SRM
was 0.32.

Feldman et al (5) reported moderate to good responsive-
ness of the C-HAQ DI to clinical change in children with
juvenile DM undergoing specific drug therapies. Respon-
siveness of revised versions for use in juvenile DM has not
been reported.
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Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The C-HAQ is the most frequently used mea-
sure of physical function in pediatric rheumatology; the
instrument measures typical ADLs expected of children
ages 1–19 years that may be difficult for some children
with arthritis or other chronic musculoskeletal conditions.
It is included in the core set of outcome measures for
clinical trials in JIA, juvenile DM, and systemic lupus
erythematosus (SLE).

The C-HAQ is simple to administer as a self-report for
children age !8 years or by parents as proxy for their
child. It takes minimal time to administer and score.
Groups or conditions for which the instrument may be
appropriate include children with JIA, juvenile DM, SLE,
and chronic musculoskeletal pain syndromes.

Revised versions with 8 more challenging items (C-
HAQ38), modified response options, elimination of aids/
devices and assistance, and a simple mean score for all 38
items appear to result in a more normal score distribution,
improved ability to discriminate between patients and
healthy children, and greater sensitivity to change with
intervention.

Caveats and cautions. The original C-HAQ suffers from
a ceiling effect in children with mild disease who have few
limitations in basic and instrumental ADLs, limiting its
ability to demonstrate improved physical function at the
higher end of the scale. The revised versions demonstrate
improved psychometric attributes and may prove over
time to be a better measure of physical function in children
with rheumatic disease.

Clinical usability. The original C-HAQ30 is useful in
identifying activity limitations and change in physical
function over time or with intervention in children with
moderate to severe disease, but less so in children with
mild disease. The C-HAQ is easy to administer and score
and useful in both clinical and research settings. The re-
spondent burden is minimal.

Research usability. The original and revised versions of
the C-HAQ are easy to administer and score, however the
strong ceiling effect of the original C-HAQ may limit its
ability to detect change in physical function in children
with mild disease. The C-HAQ38CATI closely adheres to
the original C-HAQ and may be the most time-efficient for
research purposes. However the VASC-HAQ38, in which the
respondent compares the child’s abilities with those of
others the same age, may be more meaningful to the child
and provide a better measure of the child’s participation in
age-appropriate activities. Dempster et al (12) provide cut
points to judge a child’s level of disability and to detect
clinically important change at each level of disability.

JUVENILE ARTHRITIS FUNCTIONAL
ASSESSMENT SCALE (JAFAS)

Description

Purpose. To measure functional ability in children with
rheumatic disease, ages 7–16 years by observing the
child’s actual performance of typical activities under stan-

dardized conditions and procedures. It was originally pub-
lished in 1989 by Lovell et al (16) as a companion measure
to the Juvenile Arthritis Functional Assessment Report, a
questionnaire-based measure of the child’s ability to per-
form activities during the previous week. There have been
no revisions or modifications to the original instrument.

Content. Activities of daily living (ADLs) considered by
expert opinion to be important and often difficult for chil-
dren with arthritis include dressing, cutting food, getting
in and out of bed, picking up an object from the floor while
standing, moving from standing to the floor and returning
to standing, walking 50 feet unaided, and walking up a
flight of 5 steps.

Number of items. 10 items in a single scale.
Response options/scale. Categorical (0–2) scale, based

on the time in seconds the child takes to complete each
task. The child’s performance is compared to a criterion
time (mean plus 2 SDs) established for healthy children
(0 ! task performed in less than or equal to the criterion
time; 1 ! task performed in time in excess of the criterion
time; 2 ! child unable to perform the activity).

Recall period for items. Performance-based measure
(capacity).

Endorsements. Developed for use in a US Bureau of
Maternal and Child Health and Resources Development
project.

Examples of use. Bekkering WP, ten Cate RT, van Sui-
jlekom-Smit LW, Mul D, van der Velde EA, van den Ende
CH. The relationship between impairments in joint func-
tions and disabilities in independent function in children
with systemic juvenile idiopathic arthritis. J Rheumatol
2001;28:1099–105.

Sircar D, Ghosh B, Ghosh A, Hildar S. Juvenile idio-
pathic arthritis. Indian Pediatr 2006;43:429–33.

Practical Application

How to obtain. The JAFAS, standardized testing proce-
dures, and detailed descriptions of the required equip-
ment, performance criteria, and guidelines for timing are
available from the original authors (16).

Method of administration. A trained tester observes the
child’s performance of each task and enters either the time
(seconds) needed to complete the task or “unable to com-
plete.” Standardized testing procedures and detailed de-
scriptions of required equipment and guidelines for testing
are available from the authors (16).

Scoring. The JAFAS is scored by hand. Specific scoring
instructions are found in the original paper and are avail-
able from the authors (16). The score range for each item is
0–2, and 0–20 for the entire scale (10 items). The authors
do not provide instructions for handling missing values,
however the scoring criteria include a score for the child
being unable to complete the task.

Score interpretation. Higher scores on individual items
(range 0–2) and on the full scale (range 0–20) indicate
greater activity limitation. The JAFAS is a criterion-refer-
enced measure, with the criterion (mean plus 2 SDs) being
the time required by healthy children to perform each task.

Respondent burden. Approximately 10 minutes.
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Adminstrative burden. Approximately 15 minutes; train-
ing to administer the test is required but is minimal.

Translations/adaptations. The original version is in
English. The measure has not been adapted for other lan-
guages or cultures. Although the JAFAS was originally
developed for children with juvenile rheumatoid arthritis
(JRA), it is useful for children with other types of arthritis
or other childhood rheumatic diseases that negatively im-
pact a child’s ability to perform basic ADLs.

Psychometric Information

Method of development. Items were selected from
other assessment tools, including the Arthritis Impact
Measurement Scale, Health Assessment Questionnaire,
and the McMaster Health Index Questionnaire. Selected
items were reviewed by a panel of pediatric occupational
and physical therapists who had experience with patients
with JRA; the panel chose a variety of tasks that required
the use of all joints and muscle groups, were simple to test,
objectively measureable, and important to daily function.
The original scale of 23 items was reduced to include 10
tasks after all subjects were tested and data analysis per-
formed (16).

Acceptability. The scale, directions, and scoring re-
quirement are clearly written and understandable. Al-
though not discussed by the authors, missing data do not
appear to be a problem. There does appear to be a floor
effect whereby children with mild disease and few limita-
tions score very low on the scale and have little room to
show improvement in their physical function with inter-
vention.

Reliability. Cronbach’s alpha for internal consistency
was 0.85 (16). Interitem correlation for the JAFAS scores in
children with JRA was 0.36, suggesting items measure
different factors of the activity component of the Interna-
tional Classification of Functioning, Disability and Health.
No information is available on intratester or intertester
reliability or test–retest stability of the JAFAS score in
children. A recent study (17) comparing the measurement
properties of the JAFAS and the Childhood Health Assess-
ment Questionnaire (C-HAQ) in a single sample of 28
children with juvenile idiopathic arthritis reported the
internal consistency of the JAFAS (0.91) to be lower than
the C-HAQ (0.96).

Validity. Content validity. Items were selected from 3
validated measures of physical function for adults with
arthritis and reviewed by a panel of experts in JRA.

Convergent validity. Demonstrated by examining the
correlation between JAFAS scores of children with JRA
and accepted measures of disease activity; active joint
count (r ! 0.40, P ! 0.003), Steinbrocker functional class
(r ! 0.59, P ! 0.001), global disease activity score (0 !
active, 1 ! partial remission, 2 ! total remission) (r !
"0.32, P ! 0.01). Bekkering et al (17) reported higher
correlations between standard measures of disease activity
and the C-HAQ (rs ! 0.41–0.73) then the JAFAS (rs !
0.07–0.50). One reason may be the JAFAS measures the
speed of a child’s actual performance of tasks at a specific
time point whereas the C-HAQ measures the amount of

difficulty the child had performing tasks over the previous
week.

Ability to detect change. There is no published evi-
dence of the ability of the JAFAS to detect change in a
child’s physical function over time or with intervention.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The JAFAS is a quick and relatively simple
test to administer. It addresses the activity component
of the International Classification of Functioning, Disabil-
ity, and Health by measuring the child’s capacity to per-
form typical and necessary daily physical tasks. The total
JAFAS score demonstrates an acceptable relationship with
several measures of disease activity and severity, includ-
ing swollen joint count and limited joint motion. The test
may be appropriate to evaluate rehabilitation interven-
tions in children with active disease and limited joint
motion that negatively impacts their ability to perform
basic ADLs. The JAFAS may be most appropriate for chil-
dren whose joint range of motion is limited due to acute or
chronic joint inflammation and muscle weakness.

Caveats and cautions. The JAFAS measures the child’s
capacity to perform only 10 simple activities and does not
include complex motor skills required for individual or
team sports. Thus it may not be sensitive enough to detect
functional limitations that negatively impact a child’s par-
ticipation in school and community settings. This problem
will be most evident in children with mild disease and few
limitations in basic ADLs. The interrater and intrarater
reliability of the JAFAS and the stability of test results over
time have not been examined. Also, the ability of the test
to detect change in a child’s physical function over time or
with intervention has not been examined.

Clinical usability. The JAFAS takes minimal training,
equipment, and time to administer and score, thus it does
not pose a burden on either the child or tester. It can be
easily performed in a clinic or office. Clinicians can com-
pare a child’s total JAFAS score and scores on individual
test items to the criterion values for healthy children in
order to determine the need for a referral to physical or
occupational therapy for a more detailed evaluation and
intervention.

Research usability. The JAFAS demonstrates adequate
validity and reliability as a measure of physical function in
children with arthritis. It is also the only measure in pe-
diatric rheumatology that measures a child’s physical ca-
pacity to perform daily activities. However, the usability of
the JAFAS in research is limited by the lack of information
on the test’s responsiveness to changes in disease status
over time or to medical or rehabilitative intervention.

PEDIATRIC OUTCOMES DATA COLLECTION
INSTRUMENTS (PODCI)

Description

Purpose. To assess patients under the age of 19 years for
overall health, pain, and ability to participate in normal
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daily activities, as well as more vigorous activities typi-
cally associated with young people. The target populations
are children and adolescents ages 2–18 years with general
health problems, specifically any problems related to bone
and muscle conditions. Originally published in 1994 (18),
and updated in 2005.

Content. Five scales provide a broad view of the phys-
ical, mental, and psychosocial status of the child and
adolescent patient. The scales are upper extremity and
physical function, transfer and mobility tasks, sports/
physical functioning, pain/comfort, treatment expecta-
tions, happiness, and satisfaction with symptoms. A
Global Functioning scale consists of the mean of the
“mean of items” values for the first 4 scales.

Number of items. Total measure: Adolescent Outcomes
Questionnaire (self report for youth 11–18 years of age) (83
items); Adolescent Outcomes Questionnaire (parent report
to be completed by a parent or guardian of a youth 11–18
years old) (86 items); and Pediatric Outcomes Question-
naire (parent report to be completed by a parent or guard-
ian of a child #10 years) (86 items). Number of items in the
subscales: upper extremity and physical function
(8 items), transfers and mobility (11 items), sports and
physical function (21 items), pain/comfort (3 items), and
happiness (5 items).

Response options/scale. Most items use a categorical
scale, with a range of 3–6 choices; some items require
respondent to circle “yes” to all responses that apply to the
patient.

Recall period for items. One week for most items; one
item asks parents to indicate how often over the past 12
months the child has missed school because of health
problems.

Endorsements. American Academy of Orthopedic Sur-
geons (AAOS)

Examples of use. Damiano D, Gilgannon M, Abel M.
Responsiveness and uniqueness of the Pediatric Outcomes
Data Collection Instrument to the Gross Motor Function
Measure for measuring orthopedic and neurological out-
comes in cerebral palsy. J Pediatr Orthop 2005;25:641–5.

Huffman GR, Bagley AM, James MA, Lerman JA, Rab G.
Assessment of children with brachial plexus birth palsy
using the Pediatric Outcomes Data Collection Instrument.
J Pediatr Orthop 2005;25:400–4.

Lerman JA, Sullivan E, Haynes R. The Pediatric Out-
comes Data Collection Instrument (PODCI) and functional
assessment in patients with adolescent or juvenile idio-
pathic scoliosis and congenital scoliosis or kyphosis.
Spine 2002;27:2052–7.

Vitale MG, Levy D, Moskowelijns A, Spellman M, Ver-
disco L, Roye D. Capturing quality of life in pediatric
orthopeadics: two recent measures compared. J Pediatr
Orthop 2001;21:629–35.

Practical Application

How to obtain. Available at no cost on the AAOS
web site http://www.aaos.org/research/outcomes/outcomes_
peds.asp.

Method of administration. Parent completes the Pedi-
atric Outcomes Questionnaire as proxy for a child, ages

2–10 years, and Adolescent (parent report) Outcomes
Questionnaire as proxy for adolescents, ages 11–18 years.
Adolescents, ages 11–18 years, complete the Adolescent
(self-report) Outcomes Questionnaire.

Scoring. Specific instructions are provided for answer-
ing each item in the questionnaires. The majority of items
are scored using a 1–5 range with 1 indicating the most
positive response (i.e., The activity is EASY for the child;
The child is VERY HAPPY; The child NEVER required
help from another person). Some items include a 6th re-
sponse choice, “Child is too young.” These items are
coded as missing and omitted from the mean score. The
AAOS web site provides a scoring worksheet in Microsoft
Excel 2003 to record raw scores for all scales. General
instructions are found on the Instructions tab. After ad-
ministering the questionnaire, one enters the data into the
worksheet on the Data Entry tab. Items with no entry are
scored as missing and omitted from the mean score for that
scale. Each worksheet includes formulae that build in any
necessary item recoding, computation of missing items,
and known general population means and SDs, as needed.
Raw scores for each scale are converted to a standard score
based on the mean of items that make up that scale. All
items in a scale are first recalibrated so they are in the same
metric, with a range of values from 0–5 for each item. Next
the scores for all items comprising a scale are averaged
over the number of items answered. The mean of the
rescaled values is then multiplied by a constant so that
each scale has a final range of values between 0–100.

Score interpretation. All standardized scores (range
0–100) are calculated in the worksheets such that higher
scores represent less disability and better functioning.
However, the user must exercise caution in interpreting
the meaning of an individual scale score. Although the
standardized scores are all in the range of 0–100, the
interpretation of a single standardized score is not consis-
tent between scales due to differences in how the general,
healthy population is scored. To make the standard scores
comparative across various scales, data from the general
US population was transformed for each scale so that the
normative score for each scale has a mean of 50 and SD of
10. Thus, a patient scoring above 50 on a particular scale is
above the general population’s average, while a patient
scoring below 50 on a scale is below the general, healthy
population’s average. To compute the individual norma-
tive score requires knowledge of the general population
mean (standardized) score and corresponding SDs. These
values are included in the instrument’s scoring worksheets
and can also be found at http://www.aaos.org/research/
outcomes/outcomes_documentation.asp#scoring. The nor-
mative score for an individual patient is calculated using
the actual mean and SD of the 0–100 scale from the gen-
eral, healthy population using the following formula: sub-
tract the general population standardized mean from each
individual’s standardized score; divide this by the general
population’s SD; multiply the resulting value by 10 and
add 50 to the resulting number. This is the final normative
score for that patient. The AAOS web site provides a clear
example of the formula.

Respondent burden. The time to complete is not spec-
ified on the web site but an estimate is approximately 15
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minutes to complete all items. Although the exact reading
level is not stated, the language is fairly simple and should
be understandable for most respondents. Most items re-
quire objective responses, however a few may be emotion-
ally sensitive to parents or adolescents; for example, “Is it
easy or hard for you (your child) to make friends with
children his/her own age?”

Administrative burden. Minimal time to administer;
scoring must be done using the Excel worksheet on the
AAOS web site and may be time-consuming. Training is
not necessary, but one must follow the algorithms or for-
mulae on the scoring worksheets to recode items to a
single metric in order to calculate individual standardized
scores.

Translations/adaptations. Korean (19) and Spanish (20)
versions are available.

Psychometric Information

Method of development. The Pediatric Outcomes In-
strument Development group (pediatric orthopedists, pe-
diatric rheumatologists, and general adult orthopedists)
agreed upon important domains to measure; these in-
cluded upper and lower extremity function, ability to
perform age-appropriate activities of daily living (ADLs),
including recreation, pain or comfort, general happiness,
expectations for treatment, and satisfaction with care.
Questionnaire items were selected based on existing in-
struments, concerns of experts, and pilot testing with 112
parents and 64 adolescents (18). Clinical judgment, com-
bined with classic psychometric methods (principal factor
analysis, internal reliability, and item-total correction
analysis) was used to create subscales that represent the
domains of interest. Scales were created by averaging the
item scores. Revisions to the original version were made to
assess higher levels of physical function, including com-
petitive sports, and to include response options for all
items in each age group. The revised version was pilot
tested in 30 parents and 30 adolescents.

Acceptability. Readability of the questionnaires is ac-
ceptable. The percent of missing items among the individ-
ual scales in the parent questionnaires (for children ages
2–10 years and adolescents ages 11–18 years) ranged from
0–25, with the most missing items in the happy and sat-
isfied scale. Authors state that, despite missing responses
on individual items, there was little impact on the creation
of the scales. Most missing items were for the youngest age
group (2–5 years), with the item marked as the child being
too young for the activity. The authors do not report a
ceiling or floor effect, however they do report an age effect
in some scales, such that older patients score better than
average.

Reliability. Internal consistency. Cronbach’s alpha
ranged from 0.76 (child form of happiness/satisfaction
scale) to 0.95 (child form of transfers and mobility scale).

Test–retest agreement. The Pearson correlations for a
subset of parents who completed a second questionnaire 1
to 2 days after the first ranged from 0.71 (happiness and
satisfaction scale) to 0.97 (transfers and mobility scale).

Interrater agreement. Paired t-tests showed significant
differences between the responses of pairs of parents and

adolescents on all scales. In general, adolescents rated
themselves higher on every measure of physical and men-
tal health while parents had higher expectations for treat-
ment outcome. The actual differences were small, con-
sidering the 0–100 score range for each scale, however
the wide range of differences suggest that many parent/
adolescent pairs differed significantly in their assessment
of the child’s condition.

Validity. Information on the validity of the PODCI can
be found on the AAOS web site and in an article by Daltroy
et al (18).

Content validity. Questionnaire items were selected
based on their importance to patients, parents, and experts
in the field; content validity was verified through pilot
testing of the instruments.

Construct validity for the scales. For convergent valid-
ity, physician ratings of global function were moderately
to highly correlated to parent and adolescent ratings on the
global function scale (r ! 0.76), upper extremity function
(r ! 0.62), and transfers and mobility (r ! 0.75).

For divergent validity, physician ratings of patients’
function and severity of diagnosis were not correlated
to parent or adolescent ratings of comfort, happiness, or
expectations.

For discriminant validity, 3 PODCI scales and the Child
Health Questionnaire (CHQ) scales of physical function
were compared, using independent t-tests, in 390 patients
grouped by diagnosis into those characterized by upper
extremity or lower extremity dysfunction, or both, omit-
ting those whose diagnosis was not clearly associated with
a specific region. Several scales discriminated between
patients with and without lower extremity dysfunction,
but the PODCI sports and physical function scale was the
strongest. Only the PODCI upper extremity function scale
discriminated between patients with and without upper
extremity problems. In multiple regression analyses, 59%
of the physician’s assessment of global function was char-
acterized by PODCI function scales plus the comorbidity
score, while the parent’s overall assessment was based
more on their perception of the child’s overall happiness
and comorbidities.

Ability to detect change. Sensitivity of the PODCI scales
to detect change over time was evaluated in several ways:
1) By correlation of change scores on the parent and phy-
sician questionnaire with parent and physician scores on a
5-point transition scale indicating change in the child’s
health status (much better to much worse) over a 9-month
time period. Results indicated both parent and physician
change score were almost completely uncorrelated with
their transition scores. Higher correlations were found be-
tween change scores on the adolescent self-report and
adolescent and physician transition scores. Adolescent
PODCI global scores and two subscale scores correlated
better with the adolescent and physician transition scores
than the CHQ. However, based on regression analysis to
understand the basis of parents’ and adolescents’ assess-
ment of overall change in the patient’s global health and
orthopedic condition, the authors concluded that much of
parent and adolescent judgment of improvement or de-
cline in function was unrelated to self-perceived measures
of current function or change from baseline. Parents and
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adolescents appear to base their judgments of change on
different areas; 2) by sensitivity to change among a subset
of patients who should change the most from baseline to
followup assessment (score of #80 on a composite score of
0–100, consisting of physician-rated function, PODCI
global function, and CHQ physical function). Comparing
outcomes in a sample of 113 subjects with data on all key
patient-report outcomes scales using t-tests, all PODCI
scales, except upper extremity function, ranked higher on
sensitivity than the CHQ physical function scale. The
PODCI global score was 2.9 times more efficient than the
CHQ at detecting change in this sample. In 49 adolescents
with baseline composite scores of #80 and complete data
for key scales, the most sensitive scale was the PODCI
physical sports and activities scale, followed closely by
the CHQ physical function and PODCI global score; and 3)
By t-scores for sensitivity based on the severity of baseline
diagnosis. Change scores were greatest for patients with
diagnoses rated as most severe (n ! 34). PODCI global
score and 2 subscales were more sensitive to change than
the CHQ physical function scale. The PODCI upper ex-
tremity function scale discriminated best between subjects
with and without upper extremity impairments, 6.8 times
more efficient than the CHQ global function. PODCI trans-
fers and mobility scale was the best discriminator of func-
tion between groups with and without lower extremity
impairments, being 2.6 times more efficient than the CHQ
physical function scale.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The PODCI scales measure important ele-
ments of activity and participation (basic and instru-
mental ADLs and both recreational and competitive
sports) that may be negatively affected by disease. The
instrument shows adequate sensitivity to detect change
in physical function with interventions. The PODCI scales
have been used extensively in children with cerebral palsy
and other orthopedic disorders. Children with juvenile
arthritis were included in the development of the PODCI,
although the instruments have not been used to examine
the effectiveness of interventions in this population.

Caveats and cautions. The scoring of the PODCI scales
requires the use of a computer and the formulae for recod-
ing some items can be complicated and time-consuming.
Sensitivity to change appears to be strongest in patients
with the most severe conditions for which there may be
problems. Daltroy et al noted age effects in some scales and
strongly recommended controlling for age when using the
scales to compare outcomes in groups (18). Further testing
specifically in groups of children with rheumatic disease
should be done to confirm the instrument’s usefulness in
this population.

Clinical usability. Psychometric properties of the PODCI
may support the interpretation of scores to make decisions
for individual patients. Although the respondent burden is
minimal, the requirement for using a computer program to
score and interpret the scale scores and global score will
limit the usefulness of the instrument in the clinic.

Research usability. The PODCI demonstrates appropri-
ate psychometric properties to support use in clinical re-
search. Time for the respondent to complete the question-
naire is not prohibitive (10–18 minutes). Although scoring
of the individual scales and global scale requires the use of
a computer, this should not limit their use in research.

ACTIVITIES SCALE FOR KIDS (ASK)

Description

Purpose. Measure physical disability and monitor func-
tional change in children ages 5–15 years experiencing
limitations in physical activities due to musculoskeletal
disorders. Originally developed in 1995 and revised in
2007.

Content. The ASK capability (ASKc) measures activities
the child “could have done” (capability) and the ASK
performance (ASKp) measures activities the child actually
“did do” over the past week. Items are organized in 7
domains that measure basic and instrumental activities of
daily living and play in children: personal care, dressing,
other skills, locomotion, play, standing, and transfers.

Number of items. Each version includes a total of 30
items: personal care (3 items), dressing (4 items), other
skills (4 items), locomotion (7 items), play (2 items), stand-
ing (5 items), and transfers (5 items). Six other information
items ask about the use of assistive devices and the amount
of assistance the child needs for activities; these items are
not included in the summary score for the scale.

Response options/scale. 5-point ordinal scale (range
0–4). The response options depend on the ASK version:
ASKc (0 ! with no problem, 1 ! with a little problem, 2 !
with a moderate problem, 3 ! with a big problem, 4 ! I
could not); ASKp (0 ! all of the time, 1 ! most of the time,
2 ! sometimes, 3 ! once in a while, 4 ! none of the time).

Recall period for items. Previous week.
Endorsements. The ASK is not specifically endorsed by

any entity or organization, however, the instrument has
been used extensively in research involving children with
orthopedic disorders.

Examples of use. Moreau NG, Simpson KN, Teefy SA,
Damiano DL. Muscle architecture predicts maximum
strength and is related to activity levels in cerebral palsy.
Phys Ther 2010;90:1619–30.

Young NL, Varni JW, Snider L, McCormick A, Sawatzky
B, Scott M, et al. The internet is valid and reliable for
child-report: an example using the Activities Scale for
Kids (ASK) and the Pediatric Quality of Life Scale
(PedsQL). J Clin Epidemiol 2009;62:314–20.

Dillon ER, Bjornson KF, Jaffe KM, Hall JG, Song K.
Ambulatory activity in youth with arthrogryposis: a cohort
study. J Perdiatr Orthop 2009;29:214–7.

Practical Application

How to obtain. Available for purchase from the ASK de-
velopers at: http://www.activitiesscaleforkids.com/. Con-
tact information for the test developers is listed on the web
site. The cost depends on the proposed use of the instru-
ment (free for student projects and teaching purposes;
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$115 [Canadian] for clinical site annual license or non-
funded academic research; $585 [Canadian] for funded
academic research; $875 [Canadian] for multisite funded
academic research).

Method of administration. Mailed to the child’s home
to be completed by the child in the home because most
activities important to the child occur in the home, school,
or community. Parents may read the items to a child
younger than 9 years or those with cognitive impairments,
however the child is expected to record the response.

Scoring. A test booklet for each version (ASKp and
ASKc) includes instructions in simple, concrete language,
a scale with all possible responses and the meaning of
each response, and an instruction card the child can use
while he/she completes each item. Children are told to
complete all items. The 5-point (0–4) ordinal scale is
scored as follows: 4 points to the 1st response (0), 3 points
to the 2nd response (1), 2 points to the 3rd response (2),
1 point to the 4th response (3), 0 points to the 5th re-
sponse (4). A 6th response option, not applicable (N/A), is
not included in the computation for the summary score.
Scores on the 30 individual activity items (or the number
completed by the child minus any N/A items) are aggre-
gated into a single summary score for each version by
averaging the responses, then multiplying by 25 in order to
convert the score to a 0–100 range, where higher scores
indicate better functional outcome. Examples of the calcu-
lation are provided in the test manual.

Score interpretation. Higher scores indicate less dis-
ability or better functioning. Interpretation also depends
on the purpose of the assessment. If the purpose is assess-
ment of physical disability status, the clinician can com-
pare a child’s scores to data collected at the Hospital for
Sick Children on a sample of 200 children with musculo-
skeletal disorders. The manual provides summary data for
this sample. If the purpose is monitoring change in phys-
ical function, a change of !5 points is considered statisti-
cally significant. Summary scores changed by 1.73 SDs in
a subsample of 34 children who were predicted by clini-
cians to make clinically important change. If the purpose
is to identify discrepancies between capability and perfor-
mance, then this may help the clinician choose areas of
function on which to focus further assessment or therapy.

Normative scores are available in an article by Plint et al,
where they examined the summary scores on the ASKp

for 122 healthy children (21). The mean & SD score of
92.12 & 6.45 (range 74.14–100) differed significantly from
that of a sample of children with mild (85.86 & 13.17),
moderate (52.66 & 22.53), and severe (21.00 & 10.23)
disabilities.

Respondent burden. The ASK takes approximately 30
minutes to complete the first time, but as little as 10
minutes on subsequent administrations. Instructions,
items, and item responses are written in simple, concrete
language. It may take slightly longer if a parent needs to
read the items for a child younger than 9 years of age.

Adminstrative burden. No training is necessary to use
the ASK, however the user must read the manual and
follow directions for administration and scoring. The ASK
is mailed to the child’s home and is self-administered by
the child. A parent may read the items to the child younger

than 9 years of age, but the child must record his or her
response. Approximate time to score the instrument is 15
minutes.

Translations/adaptations. The ASK web site (http://
www.activitiesscaleforkids.com/private/ASK-500.html)
indicates that instruments are available in several lan-
guages, including Canadian English, Canadian French, UK
English, Spanish, and Dutch. Only the Canadian English
version has been validated.

Psychometric Information

Method of development. The ASK was developed in
8 stages. The initial stage involved item generation by
children, ages 5–15 years, with diagnoses resulting in mus-
culoskeletal impairments (amputations, athrogryposis, ar-
thritis, dermatomyositis, cerebral palsy, fracture, muscular
dystrophy, scoliosis, spina bifida) and their parents. Chil-
dren were identified through various clinics at the Hospi-
tal for Sick Children (rheumatology, orthopedic, physical
therapy) and through sports camp staff. Children with
significant cognitive impairment were excluded. Parents
and children were interviewed in their home and asked to
list activities that were difficult for them (their child) to
perform and tasks the child had to stop or had never
performed. Clinicians also identified items for the scale.
Children ranked items in order of importance. Participants
were also asked to identify and rank items from other
disability scales.

Item reduction based on consensus by a panel of experts
using parent and child rankings resulted in 76 items, or-
ganized into 16 sub-domains. The test was formatted with
simple, concrete language in the first person and pilot
tested with 10 children. Two versions were developed, the
ASKp and ASKc and field tested with 28 children and their
parents (intertester agreement). Parents and children com-
pleted the ASK 2 weeks later to assess test–retest agree-
ment. The ASK summary scores were also compared be-
tween groups of children that referring clinicians had
rated as having mild, moderate, or severe disability, show-
ing significant differences among the groups (P # 0.0001).
Further reduction of items was done through expert con-
sensus based on data from an exploratory Rasch analysis
(22). The original ASK versions were reduced from 73 to
53 items by removing items that did not detect disability,
were not identified as important to children, or were iden-
tified as being performed less than daily or to have always
met the child’s needs. The 53-item versions were used to
measure validity and responsiveness. Additional Rasch
analysis identified the best combination of items that max-
imized their spread along the difficulty continuum, maxi-
mized discrimination among children across the 5–15 year
age range, and provided the strongest evidence for validity
and responsiveness. This resulted in 29 items plus 1 ad-
ditional item (hand writing) organized into 9 domains.
These were reorganized into 7 domains producing the
current 30-item versions of the ASKp and ASKc.

Acceptability. The reading level is not stated, however
the authors state the test was developed using simple,
concrete language in the first person, making it easy for
most children to understand. For children younger than
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the age of 9 years, parents may read the items to the child,
although the child must record his or her response in the
booklets.

The instructions state the child should complete all
items. However, there is an equivalent scoring formula in
the manual that takes into account the possibility of miss-
ing items (sum of all completed items times 25 divided by
the maximum possible score for those items). Questions
not answered or that are marked N/A are not included in
either the numerator or denominator of the formula.

A ceiling effect was found in healthy children without a
musculoskeletal disorder (N ! 122), with most scores clus-
tered around the higher end of the scale. No ceiling effect
has been reported for either ASK version in children iden-
tified as having mild, moderate, or severe disability.

Reliability. ASK forms were administered by mail to 40
children and their parents. Upon return of the first ques-
tionnaire, a second form was mailed to the families to
determine test–retest reliability. Twenty-eight children
completed the first questionnaire, 18 completed the sec-
ond (2).

Internal consistency. Chronbach’s alpha is 0.99.
Test–retest reliability. Intraclass correlation coefficient

(ICC) 0.97 for ASKp and ICC 0.98 for ASKc.
Interrater reliability. (Child versus parent) ICC 0.96 for

ASKp, ICC 0.98 for ASKc.
Intrarater reliability. Child ICC 0.97 for ASKp, child ICC

0.98 for ASKc. Parent ICC 0.94 for ASKp, parent ICC 0.95
for the ASKc.

Validity. Content validity. The ASK was developed
through generation of items from relevant literature, chil-
dren with disabilities, their parents, and clinical experts.
A panel of experts selected final items using a consensus
approach based on the frequency of items generated by
parents and children and their ranking of items for impor-
tance. Kappa coefficient (0.70) indicated items generated
by parents and children were similar; Wilcoxon’s signed
rank test (P ! 0.055) indicated a significant difference in
the level of importance given to each activity item.

Construct validity. This was examined using several
methods in a sample of 200 children (mean & SD age
10.1 & 3.1 years, range 5–15 years). Convergent validity
was assessed. Spearman’s correlation between the ASK
and the Childhood Health Assessment Questionnaire
(C-HAQ) was 0.82 for the ASKp and 0.85 for the ASKc

indicating both instruments were measuring the same con-
struct, physical disability. Divergent validity assessed
through Spearman’s correlation between the ASKp and the
Health Utilities Index constructs of emotion and speech
were 0.15 and 0.09, respectively, which indicates these
instruments are measuring different constructs. Discrimi-
nant validity was determined in a study of 200 children
(mean age 10.1 years, range 5–15 years of age). Significant
differences were found in the ASKp summary scores be-
tween children at different levels of disability according to
their clinicians’ global ratings (A analysis of variance P #
0.0001) (23,24). Criterion validity was determined in a
sample of 24 children (mean age 10.2 & 3.3 years) with
musculoskeletal disorders. The correlation between child
and physician ASKc scores was high, Spearman’s rho !

0.92 (95% confidence interval 0.82–0.97). Interrater reli-
ability was also high, ICC 0.99.

Ability to detect change. Responsiveness to change was
assessed in 22 children chosen from the larger sample of
200; these children were expected to change during a
6-month period based on predictions by their clinicians.
Parents and children completed an initial ASKp, ASKc,
and the C-HAQ. Parents were contacted after 6 months to
determine if the expected change had occurred and were
sent a second set of questionnaires to complete. The stan-
dardized response mean for the 3 instruments was 1.1
(ASKp), 0.94 (ASKc), and 0.96 (C-HAQ), indicating the
ASKp was 16% more responsive than the C-HAQ, while
the ASKc was 2% less responsive than the C-HAQ (24).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The ASK measures a child’s capability and
performance of functional activities, a primary component
of the International Classification of Functioning, Disabil-
ity, and Health framework that may be impacted by
chronic rheumatic disease. The instruments have under-
gone rigorous development and psychometric testing and
demonstrate excellent reliability, validity, and responsive-
ness to change over time or with intervention. The ASK
was developed to assess physical disability in children
with musculoskeletal impairments due to orthopedic dis-
orders. It is appropriate for use in children with juvenile
idiopathic arthritis or other rheumatic diseases.

Caveats and cautions. Although the ASKp has been
shown to discriminate between levels of disability and
between children with and without musculoskeletal dis-
ability, it is not appropriate as a measure of physical dis-
ability in children without musculoskeletal impairments
due to ceiling effects in this population. This may limit the
usefulness of the ASK in children with rheumatic disease
who do not demonstrate impairments of the musculoskel-
etal system. An additional limitation is that the ASK,
similar to other instruments that assess physical function
in children, does not elicit the child’s perspective on his or
her abilities relative to other children of the same age, an
important aspect of participation.

Clinical usability. The ASK could be used to make de-
cisions for individual patients regarding the focus of fur-
ther assessment or therapy to address activity limitations.
Because the ASK is mailed to the parent and completed in
the home, there is very little administrative burden. Time
for the child to compete the ASK is not excessive.

Research usability. The psychometric properties of the
ASK support its use in research. The instrument has been
used extensively in research involving children with pri-
mary orthopedic disorders and those with musculoskeletal
impairments secondary to neurologic conditions. The ASK
requires little time for respondents to complete and mini-
mal administrative time or effort since it is mailed to
respondents and completed in the home. Scoring of each
ASK version is simple and requires little time.
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Measures of Disease Activity and Damage in
Pediatric Systemic Lupus Erythematosus
British Isles Lupus Assessment Group (BILAG), European Consensus Lupus Activity
Measurement (ECLAM), Systemic Lupus Activity Measure (SLAM), Systemic Lupus
Erythematosus Disease Activity Index (SLEDAI), Physician’s Global Assessment of
Disease Activity (MD Global), and Systemic Lupus International Collaborating
Clinics/American College of Rheumatology Damage Index (SLICC/ACR DI; SDI)
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INTRODUCTION

Although the presentation, clinical symptoms, and labora-
tory findings of pediatric systemic lupus erythematosus
(SLE) are similar to those that are seen in adults, children
and adolescents with SLE differ from adults in terms of
the frequency and severity of disease activity and damage
features as well as in the treatment approaches used by
their attending physicians. Furthermore, assessment of
pediatric patients with SLE should take into account the
disease and physical/mental age–related issues that are
associated with growth and development. For these rea-
sons, it cannot be assumed a priori that the clinical mea-
sures developed for adults are suitable for children and
adolescents. Therefore, outcome measures used in adults
need to be subjected to critical evidence-based evaluation
of their measurement properties in children and adoles-
cents.

Because the general characteristics of disease activity
and damage measures used in SLE are addressed in an-
other article in this issue of Arthritis Care & Research, our
review will focus on the available information specific to
pediatric SLE and the critical appraisal of the value of each
instrument to pediatric rheumatologists dealing with chil-
dren and adolescents with SLE. As a general rule, in all

measures scored items and abnormalities must be attrib-
utable to SLE.

BRITISH ISLES LUPUS ASSESSMENT GROUP
(BILAG)

Psychometric Information

Validity. In a prospective observational 12-month study
of 21 patients with systemic lupus erythematosus (SLE),
the renal BILAG score was found to be able to differen-
tiate between patients with nephritis (n ! 10) and patients
without nephritis (n ! 11) (1).

Ability to detect change. Excellent responsiveness to
change in disease activity was documented, by means of
effect size, effect size index, standardized response mean,
responsiveness statistic, and relative efficiency index, in
a comparative study with the Systemic Lupus Erythema-
tosus Activity Measure and the Systemic Lupus Erythem-
atosus Disease Activity Index that involved 35 newly-
diagnosed patients (2). In a study of 98 patients who were
seen every 3 months for up to 7 visits (n ! 623 total visits),
the minimum clinically important difference (MCID) for
clinically important improvement or worsening, based on
physician’s or parent’s rating of the disease course be-
tween visits, was small. Using the standard error of mea-
surement approach, the MCID value was 2 (3). The MCID
is defined as “the smallest difference in a score of a disease
measure of interest that patients perceive as beneficial and
that would mandate, in the absence of side effects, a
change in the patient management” (4).

Critical Appraisal of Overall Value to the
Pediatric Rheumatology Community

Strengths. The BILAG is the most comprehensive of the
SLE activity measures. It is the only SLE activity index that
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and Università degli Studi di Genova, Genova, Italy; 2Nico-
lino Ruperto, MD, MPH: Istituto di Ricovero e Cura a Car-
attere Scientifico G. Gaslini, Genova, Italy.

Address correspondence to Angelo Ravelli, MD, Pediatria
II, Istituto G. Gaslini, Largo G. Gaslini 5, 16147 Genova,
Italy. E-mail: angeloravelli@ospedale-gaslini.ge.it.

Submitted for publication February 2, 2011; accepted in
revised form May 23, 2011.

Arthritis Care & Research
Vol. 63, No. S11, November 2011, pp S112–S117
DOI 10.1002/acr.20623
© 2011, American College of Rheumatology

MEASURES OF PATHOLOGY AND SYMPTOMS

S112



aims specifically to show activity in individual organs/
systems. It is the only transitional index, with each item
that is present being recorded as new, the same, worse or
improving, rather than just present or absent (5). Although
initially the developers of the index did not intend to
create a cumulative score, a numerical scoring scheme was
developed for the 2004 version (6).

Caveats and cautions. With 86 items, it is the longest of
the lupus activity tools. It remains to be established
whether a different numeric conversion table should be
developed for the pediatric population because of the dif-
ferences in the extent of disease features between pediatric
and adult SLE. It does not include immunologic tests.

Clinical usability. The BILAG is a reliable and valid
instrument for measuring clinical disease activity in pedi-
atric patients with SLE in standard clinical practice. It
enables an accurate assessment of disease activity in indi-
vidual organs/systems and detection of new activity or
flare in one or more systems, and in which system(s).
Furthermore, it helps determine when a change in therapy
is needed. However, performing the BILAG is time con-
suming and requires training, which may limit its appli-
cability in routine care.

Research usability. The BILAG is best suited when the
assessment of the actual level or change over time in
disease activity in individual organs/systems is the pri-
mary objective of the study. The excellent responsiveness
to change seen in pediatric studies supports its use as a
response measure in clinical trials in children and adoles-
cents with lupus, particularly when the efficacy of a med-
ication on single-organ involvement (e.g., nephritis, skin
disease) is under scrutiny.

Advantages/disadvantages of the different versions of
the BILAG. There are 2 versions of the BILAG: the original
BILAG and the BILAG-2004 (5,6). An advantage of the
2004 version is that its numerical scoring system may
overcome the inability to give an overall score in the
original BILAG (7). All studies performed in pediatric SLE
have used the original version of the index.

EUROPEAN CONSENSUS LUPUS ACTIVITY
MEASURMENT (ECLAM)

Psychometric Information

Validity. The ECLAM (8) was found to have construct
validity and to perform similarly to the Systemic Lupus
Erythematosus Disease Activity Index (SLEDAI) in pre-
dicting disease damage and the need for steroids in 66
newly diagnosed patients with pediatric systemic lupus
erythematosus (SLE) (9). In a multinational study that in-
cluded 557 patients who underwent a baseline visit, at
the time of an active phase of disease requiring a major
therapeutic intervention, and a subsequent visit after 6
months, the ECLAM was found to possess significant abil-
ity to discriminate patients who were improved or not
improved at 6 months, based on the physician’s or parent’s
assessment of the child’s response to therapy. In the same
study, the ECLAM was found to have good construct va-
lidity, i.e., it was moderately correlated with the Physi-

cian’s Global Assessment of Disease Activity and pre-
dicted strongly the child’s response to therapy (10). The
ECLAM was subsequently found to predict improvement
according to the evaluation of the participants in the con-
sensus conference that led to the development of the pro-
visional criteria for the evaluation of response to therapy
in pediatric SLE (11).

Ability to detect change. The ECLAM was found to be
very responsive to change in disease activity and slightly
more responsive than the SLEDAI in 66 newly diagnosed
patients with pediatric SLE. Responsiveness statistics
included effect size, effect size index, standardized re-
sponse mean (SRM), and relative efficiency index (9). In
a study of 98 patients who underwent a total of 623 visits,
the minimum clinically important difference (MCID) for
clinically important improvement or worsening, based
on physician’s or parent’s rating of the disease course
between visits, was small. Using the standard error of
measurement approach, the MCID value was 1 (3). In a
multinational study that included 557 patients who un-
derwent a baseline visit, at the time of an active phase of
disease requiring a major therapeutic intervention, and a
subsequent visit after 6 months, the ECLAM was found
to be strongly responsive to change in disease activity
(SRM 1.3). In the same study, the ECLAM was found to be
slightly more responsive and less skewed than the SLEDAI
(10).

Critical Appraisal of Overall Value to the
Pediatric Rheumatology Community

Strengths. It has been suggested that the ECLAM may be
preferable to the SLEDAI for measuring disease activity
because of its superior quantitative properties (9). The
ECLAM has the potential advantage over the Systemic
Lupus Activity Measure and SLEDAI of using the entire
range of possible scores, which means that scores are less
skewed.

Caveats and cautions. It has been argued that face va-
lidity of the ECLAM may be inferior to that of the SLEDAI
because items are not exactly defined, the time frame dur-
ing which symptoms are regarded as “evolving” is unclear,
the decrease in the complement levels necessary to be
scored as “significantly reduced compared to the last ob-
servation” (attribute 12b) is not well defined, and there is
a lack of a clearly defined time frame during which symp-
toms have to occur to be included in a certain measure-
ment of disease activity (9).

Clinical usability. The ECLAM is reasonably short and
simple, which makes it feasible for use in standard clinical
practice. Factors potentially hampering its application
include unclear definition of items and time frames, and
complexity of calculation of the total disease activity
score, which is not equal to the simple sum of the domains
scores.

Research usability. The ECLAM has demonstrated good
construct, discriminative and predictive ability, and excel-
lent responsiveness to change over time in patients with
pediatric SLE and is, therefore, a valid instrument for the
assessment of disease activity in both clinical research and
therapeutic trials.

Activity and Damage in Pediatric SLE S113



SYSTEMIC LUPUS ACTIVITY MEASURE
(SLAM)

Psychometric Information

Validity. SLAM (12) use in childhood-onset systemic
lupus erythematosus (SLE) was assessed in a comparative
study using the Systemic Lupus Erythematosus Disease
Activity Index (SLEDAI), British Isles Lupus Assessment
Group (BILAG), and SLAM in a pediatric population of
35 patients (2). In a multinational study that included
557 patients who underwent a baseline visit, at the time of
an active phase of disease requiring a major therapeutic
intervention, and a subsequent visit after 6 months, the
SLAM was found to possess significant ability to discrim-
inate patients who were improved or not improved at 6
months based on the physician’s or parent’s assessment of
the child’s response to therapy (10).

Ability to detect change. Excellent responsiveness to
change in disease activity has been documented, by
means of effect size, effect size index, standardized re-
sponse mean (SRM), responsiveness statistic, and relative
efficiency index in a comparative study with BILAG and
SLEDAI that involved 35 newly-diagnosed patients (2).
In a study of 98 patients who underwent a total of 623
visits, the minimum clinically important difference
(MCID) for clinically important improvement or worsen-
ing, based on physician’s or parent’s rating of the disease
course between visits, was small. Using the standard error
of measurement approach, the MCID value was 4 (3). In
a multinational study that included 557 patients who
underwent a baseline visit, at the time of an active phase
of disease requiring a major therapeutic intervention, and
a subsequent visit after 6 months, the SLAM was found
to be strongly responsive to change in disease activity
(SRM 1.3) (10).

Critical Appraisal of Overall Value to the
Pediatric Rheumatology Community

Strengths. The SLAM and the latest version, SLAM-R,
include more systemic features than the SLEDAI. They
assess subjective symptoms (fatigue, arthralgias, myalgias),
which may increase their correlation with parent/patient
self assessment of function and general health. All items
are weighted, which enables an accurate grading of clini-
cal and laboratory abnormalities by severity. A compre-
hensive set of laboratory tests is incorporated.

Caveats and cautions. Inclusion of many subjective
items, which may not be related directly to disease activ-
ity, may detract from the validity of the index. The SLAM
gives equal weighting to different levels of severity of
organ disease activity without considering the significance
of the organ involved. It does not include immunologic
tests.

Clinical usability. The SLAM was found to be very
user friendly in a comparative study with BILAG and
SLEDAI (2). Item grading makes this index potentially
more flexible than the SLEDAI for monitoring of changes
in disease over time in standard clinical practice. How-
ever, the SLAM is longer and somewhat more complex
than the SLEDAI.

Research usability. The SLAM has shown excellent
psychometric properties in validation analyses in patients
with pediatric SLE and is therefore well suited for use in
clinical research and therapeutic trials.

SYSTEMIC LUPUS ERYTHEMATOSUS DISEASE
ACTIVITY INDEX (SLEDAI)

Psychometric Information

Validity. The SLEDAI (13) was found to have construct
validity and to perform similarly to the European Consen-
sus Lupus Activity Measurement (ECLAM) in predicting
disease damage and the need for steroids in 66 newly
diagnosed patients with pediatric systemic lupus erythem-
atosus (SLE). In a multinational study that included 557
patients who underwent a baseline visit, at the time of an
active phase of disease requiring a major therapeutic in-
tervention, and a subsequent visit after 6 months, the
SLEDAI was found to possess significant ability to dis-
criminate patients who were improved or not improved at
6 months based on the physician’s or parent’s assessment
of the child’s response to therapy (10).

Ability to detect change. Excellent responsiveness to
change in disease activity has been documented, by means
of effect size, effect size index, standardized response
mean (SRM), responsiveness statistic, and relative effi-
ciency index, in a comparative study with the British Isles
Lupus Assessment Group (BILAG) and Systemic Lupus
Activity Measure (SLAM) that involved 35 newly-diag-
nosed patients (2). In a study of 98 patients who under-
went a total of 623 visits, the minimum clinically impor-
tant difference (MCID) for clinically important
improvement or worsening, based on physician’s or par-
ent’s rating of the disease course between visits, was small.
Using the standardized error of measurement approach,
the MCID value was 2 (3). In a multinational study that
included 557 patients who underwent a baseline visit, at
the time of an active phase of disease requiring a major
therapeutic intervention, and a subsequent visit after 6
months, the ECLAM was found to be strongly responsive
to change in disease activity (SRM 1.1) (10).

Critical Appraisal of Overall Value to the
Pediatric Rheumatology Community

Strengths. The SLEDAI includes only 24 items, which
makes it the shortest of the lupus activity tools. The
SLEDAI gives more points to renal disease than does the
SLAM (up to 16 points versus a maximum of 8 points),
which makes it potentially more responsive in patients
who relapse with renal disease primarily.

Caveats and cautions. The SLEDAI is the only lupus
activity tool that does not include subjective items, such as
fatigue, joint pain, etc. This makes it potentially less suit-
able in capturing patient-relevant disease changes. Indi-
vidual items are not graded for severity. It has been argued
that the SLEDAI may not capture sufficiently worsening of
an already existing feature or detect partial improvement.
However, the 2000 modification of the index (SLEDAI-2K)
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enables recording ongoing disease activity, as well as new
or deteriorating disease activity (14).

Clinical usability. The SLEDAI was found to be the
quickest measure to complete in a comparative study with
BILAG and SLAM (2). In the clinical setting, it may be the
preferable lupus activity tool because it is concise and easy
to complete.

Research usability. The SLEDAI has shown excellent
psychometric properties in validation analyses in patients
with pediatric SLE and is, therefore well suited for use in
clinical research and therapeutic trials.

Advantages/disadvantages of the different versions of
the SLEDAI. There are 3 versions of the SLEDAI: the
original SLEDAI (13), the SLEDAI-2K (14), and the MEX-
SLEDAI (15). In the original version, the items rash, alo-
pecia, mucous membrane lesions, and proteinuria are
scored only if they represent their first occurrence or a
recurrence (or a recent increase for proteinuria), whereas
in the SLEDAI-2K version these items are simply scored
when present. This change in the 2K version was made to
reflect ongoing disease activity in the affected organ sys-
tems. The MEX-SLEDAI has the advantage of avoiding the
cost of immunologic laboratory tests because it does not
include anti–double-stranded DNA antibodies and com-
plement levels. All studies performed in pediatric SLE
have used the original version of the SLEDAI, except for
the study by Brunner et al (3), which was based on the
SLEDAI-2K version.

PHYSICIAN’S GLOBAL ASSESSMENT OF
DISEASE ACTIVITY (MD GLOBAL)

Psychometric Information

Validity. In a multinational study that included 557
patients who underwent a baseline visit, at the time of an
active phase of disease requiring a major therapeutic in-
tervention, and a subsequent visit after 6 months, the MD
Global demonstrated a strong ability in discriminating pa-
tients who were improved or not improved at 6 months
based on the physician’s or parent’s assessment of the
child’s response to therapy. The discriminative ability of
the MD Global as well as its ability to predict response to
therapy were comparable to that of the European Consen-
sus Lupus Activity Measurement (ECLAM). The baseline-
to-6 month change in the MD Global was moderately cor-
related with the change in the ECLAM, physical summary
score of the Child Health Questionnaire, and parent global
assessment of the patient’s overall well-being, and poorly
correlated with the change in the 24-hour proteinuria (10).
The MD Global was subsequently found to predict im-
provement according to the evaluation of the participants
in the consensus conference that led to the development
of the provisional criteria for the evaluation of response
to therapy in pediatric systemic lupus erythematosus
(SLE) (11).

Ability to detect change. In a multinational study that
included 557 patients who underwent a baseline visit, at
the time of an active phase of disease requiring a major
therapeutic intervention, and a subsequent visit after 6

months, the MD Global was found to be the most respon-
sive measure, together with the ECLAM and the Systemic
Lupus Activity Measure (SLAM; standardized response
mean 1.3 for all 3 measures) (10). In a study of 98 patients
who underwent a total of 623 visits, the minimum clini-
cally important difference (MCID) for clinically important
improvement or worsening, based on physician’s or par-
ent’s rating of the disease course between visits, was small.
Using the standard error of measurement approach, the
MCID value was 1. The change-corrected agreement of
activity index with a stable course was greater for the MD
Global than for the ECLAM, SLAM, and Systemic Lupus
Erythematosus Disease Activity Index (3).

Critical Appraisal of Overall Value to the
Pediatric Rheumatology Community

Strengths. The MD Global is the simplest and most fea-
sible of the physician-reported disease activity measures.
Furthermore, its statistical performances were found to be
comparable to those of the composite disease activity
tools.

Caveats and cautions. The MD Global is a broad mea-
sure of SLE activity and, therefore, may not detect with
sufficient reliability improvement or worsening of disease
activity in individual organs/systems. Use of the 10-cm
horizontal line visual analog scale (VAS) to rate the MD
Global may lead to inaccuracies in assessing disease re-
mission. Due to the relative aversion to extremes that is
often seen when using such VAS, very low values (0.1 or
0.2 cm) are frequently obtained when the assessor actually
intended to mark the end of the line. It has been suggested
that the 21-circle VAS format may be less skewed and less
affected by ceiling effect and has the potential advantage of
increasing the accuracy of assessment of clinical remission
(16).

Clinical usability. The simplicity and ease of the MD
Global makes it well suited for use in monitoring the
course of disease activity over time in standard clinical
practice.

Research usability. The MD Global has shown excellent
psychometric properties in patients with pediatric SLE
and is therefore well suited for use in clinical research and
therapeutic trials.

SYSTEMIC LUPUS INTERNATIONAL
COLLABORATING CLINICS/AMERICAN
COLLEGE OF RHEUMATOLOGY DAMAGE
INDEX (SLICC/ACR DI; SDI)

Psychometric Information

Validity. Several studies have shown that the SDI is a
valid and reliable instrument to capture damage in pa-
tients with pediatric systemic lupus erythematosus (SLE)
(17–21). Accumulated damage, measured with the SDI,
was found to be predicted by cumulative disease activity
over time and to be correlated with the frequency of severe
disease flares in the first 3 years of followup. Item weight-
ings for the SDI using Rasch analysis were not found to
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lead to an important clinical improvement (22). Rasch
analysis is a psychometric approach that has been used to
assess and improve rheumatology scales by generating ap-
propriate item weightings (23). The presence of accumu-
lated damage, measured with the SDI, was found to affect
significantly the health-related quality of life, particularly
in the physical domain in patients with pediatric SLE (24).

Critical Appraisal of Overall Value to the
Pediatric Rheumatology Community

Strengths. The SDI (25,26) enables a detailed and com-
prehensive assessment and cumulative organ/system dam-
age in pediatric patients with SLE. It constitutes an impor-
tant tool to monitor over time the development of damage
due to active inflammation, medication side effects, and
comorbid conditions. Regular use of the SDI ensures har-
monization of long-term studies of pediatric patients into
adulthood.

Caveats and cautions. It has been argued that the SDI
does not cover all forms of damage that children or ado-
lescents with SLE may develop over time, particularly
effects on growth and development (27). Incorporation of
growth retardation and pubertal delay in a modified pedi-
atric version of the SDI has been advised. Furthermore, a
redefinition of the item cognitive impairment has been
proposed to facilitate its applicability in younger patients.
Since some SDI items, such as myocardial infarction, pan-
creatic insufficiency, claudication, gastrointestinal stric-
ture, ruptured tendons, and malignancy, are rarely seen in
children and adolescents with SLE, the utility of their
assessment in pediatric SLE has been questioned (27). To
avoid confusion between active inflammation and irre-
versible damage, in order to be scored in the SDI an item
needs to be present for 6 months (except damage items that
are theoretically nonreversible). Thus, the SDI covers, by
definition, only irreversible damage and does not take
into account the ability of children to recover and regen-
erate to a greater degree than adults. For instance, avascu-
lar necrosis may have a potential for regeneration and
remodeling of bone lesions in children if better control of
disease without the use of steroids is achieved and if
normal growth velocity is restored. Furthermore, children
have an exceptional capacity for neurologic recovery that
adults lack, and full recovery may occur months to years
later (28). It has also been argued that since steroid-
induced diabetes mellitus may be reversible, the presence
of steroid-induced diabetes mellitus for 6 months or more
may not represent a true permanent damage (29).

To overcome the limitations of the SDI, a modified pe-
diatric version, (Ped-SDI) has been proposed (27). As com-
pared with the original SDI, the pediatric version includes
2 additional items: growth failure and delayed puberty.
The glossary of terms for the items of the original SDI was
maintained, with the sole exception of the indication that
in younger children proteinuria should be adjusted for
height and weight. A specific definition for the new items
growth failure and delayed puberty was provided. At vari-
ance from the original SDI, which defines damage as an
irreversible change in an organ or system, it was taken into

account that some forms of damage are potentially revers-
ible in pediatric patients.

Modifications to the pediatric version of the SDI sug-
gested subsequently are to rename the item growth failure
as “reduced final height,” to reflect the really irreversible
outcome, and to alter the definition of pubertal delay to
mean a significant lack of pubertal progression to indicate
permanent damage to the hypothalamic-pituitary axis.
Furthermore, the modification of the definition of the item
of gonadal failure has been advised, as gonadal failure
defined as secondary amenorrhea before the age of 40 years
is not easily applied to adolescent girls, whose menstrual
cycles may be irregular as a normal physiologic variant for
the first 2 years after menarche (29).

Clinical usability. The pediatric version of the SDI en-
ables an accurate assessment and monitoring of the main
forms of cumulative organ/system damage that can occur
in pediatric patients with SLE. It is simple and easy to
complete and score. Regular (i.e., yearly) completion of the
SDI provides clinicians with an important tool to follow
the course of organ/system damage from the pediatric age
into adulthood (30).

Research usability. Application of the SDI and its pe-
diatric version in pediatric patients with SLE has shown
that the index is valid for use in observational cohort
studies and long-term outcome surveys. It may also be
valuable in the prediction of outcome.

DISCUSSION

All global measures of disease activity have been found to
be reliable and valid for use in children and adolescents
with SLE, and none of them has shown clearly superior
metrologic properties. The choice of a specific tool may
largely depend on the purposes of the study, the investi-
gational setting (standard clinical practice or research), or
the personal preference of the investigator. Owing to its
simplicity, feasibility, and good psychometric properties,
the MD Global should always be incorporated in the as-
sessment of disease activity either in standard clinical
practice and research. Although the SDI has proved suit-
able to assess damage in patients with pediatric SLE, it was
found to have some important limitations for use in the
pediatric age group, the chief of which is the inability to
capture some forms of damage that are unique to children
and adolescents, namely growth failure and delayed pu-
berty. Use of the modified pediatric version of the SDI in
pediatric patients with SLE is, therefore, advised.
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Measures of Pediatric Pain
21–Numbered Circle Visual Analog Scale (VAS), E-Ouch Electronic Pain Diary, Oucher,
Pain Behavior Observation Method, Pediatric Pain Assessment Tool (PPAT),
and Pediatric Pain Questionnaire (PPQ)

CATRINA C. LOOTENS1 AND MICHAEL A. RAPOFF2

INTRODUCTION

Chronic pain is a primary feature of juvenile arthritis (JA)
(1). Patients with JA often report mild to moderate pain
(2–6). Approximately 25–30% report moderate to severe
pain (7,8), and most children with JA report at least some
pain lasting from 30 minutes to 24 hours a day, with a
mean of 4.3 hours per day (9). A 2-month daily diary study
showed that children with JA report pain on an average of
73% of the days, with the majority (76%) reporting pain on
!60% of the days (10). Approximately 60% of children
with JA report joint pain at disease onset, 50% report pain
at 1-year followup, and 40% continue to report pain 5
years later (11). Moreover, adults who as children were
diagnosed with JA report significantly more pain, fatigue,
and disability than sex-matched healthy controls (12).
Therefore, pain is a significant problem for some children
with JA that persists into adulthood and is associated with
greater disability. However, the above pain references are
from 1997 or earlier, which precedes the use of biologic
agents. More recent studies have shown lower levels of
pain (13).

In order to effectively document and treat JA-associated
pain, we need reliable, valid, and clinically useful mea-
sures of pain. Both self-report and observational measures
of pain have been used to measure pain in children and
adolescents (14,15). However, observational measures are
limited for recurrent or chronic pain, as with JA, because

overt pain behaviors tend to habituate or dissipate over
time (15). Therefore, self-report measures are preferable
when measuring JA-associated pain, except with very
young children or children with cognitive deficits. Auto-
nomic measures (e.g., pulse) have been used in JA (16), but
are not always considered proxy measures of pain (17).
The following is a review of self-report and observational
pain measures that have been tested with children and
adolescents with JA. For measures that have been used for
other pediatric acute and chronic recurring pain condi-
tions, please see the Pediatric Initiative on Methods, Mea-
surement, and Pain Assessment in Clinical Trials recom-
mendations (18). All but one of the measures included in
the current review are self-report measures.

21–NUMBERED CIRCLE VISUAL ANALOG
SCALE (VAS)

Description

Purpose. The 21–numbered circle VAS measures over-
all well-being, pain intensity, and overall disease activity
in children with juvenile arthritis (JA). The 21–numbered
circle VAS was originally examined in adults with rheu-
matoid arthritis (RA). It was recently evaluated with phy-
sician and parent ratings of children with JA.

Content. Physician and parent report using the 21–
numbered circle VAS may be completed as part of a bat-
tery of assessments used to monitor symptoms of children
with JA being seen in a rheumatology clinic. The domains
assessed by the 21–numbered circle VAS include overall
well-being, pain intensity, and overall disease activity.
Each domain is assessed using a VAS with anchors at each
end and 21 circles in 0.5-unit increments. When selecting
a rating, the parent or physician fills in 1 of the 21 circles
on the VAS.

Number of items. The 21–numbered circle VAS con-
sists of 3 items: 1) parent global rating of child’s well-
being, 2) parent rating of child’s pain intensity, and 3) phy-
sician global assessment of overall disease activity.

Response options/scale. Parent overall rating of child’s
well-being is assessed with a 21–numbered circle VAS
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anchored at “very well” to “very poorly,” with a drawing
of a face at each end. Parent rating of child’s pain intensity
is assessed with a 21–numbered circle VAS anchored at
“no pain” to “very severe pain,” with a drawing of a face at
each end. Physician global assessment of overall disease
activity is assessed with a 21–numbered circle VAS an-
chored at “no activity” and “maximum activity.” There are
no drawings present on this item.

Recall period for items. Recall period for the 3 domains
are as follows: 1) “at this time” for parent overall rating of
child’s well-being, 2) “in the past week” for parent rating
of child’s pain intensity, and 3) “at the time of the present
visit” for physician global assessment of overall disease
activity.

Endorsements. None.
Examples of use. Pincus T, Bergman M, Sokka T, Roth J,

Swearingen C, Yazici Y. Visual analog scales in formats
other than a 10 centimeter horizontal line to assess pain
and other clinical data. J Rheumatol 2008;35:1550–8 (13).

Filocamo G, Davi S, Pistorio A, Bertamino M, Ruperto N,
Lattanzi B, et al. Evaluation of 21–numbered circle and
10-centimeter horizontal line visual analog scales for phy-
sician and parent subjective ratings in juvenile idiopathic
arthritis. J Rheumatol 2010;37:1534–41 (19).

Practical Application

How to obtain. The 21–numbered circle VAS for pedi-
atric rheumatology was developed by researchers in
Genoa, Italy (Dr. A. Ravelli, Pediatria II, Istituto G. Gaslini,
Largo G. Gaslini 5, 16147 Genoa, Italy. E-mail: angeloravelli
@ospedale-gaslini.ge.it).

Method of administration. Parent and physician report.
Scoring. The values for each item on the 21–numbered

circle VAS may be seen underneath each of the 21 circles.
Computer scoring is not necessary.

Score interpretation. The score range for each item is
0–10. Higher values indicate poorer overall well-being,
more severe pain, and more disease activity.

Respondent burden. Each of the 3 items on the 21–
numbered circle VAS requires "5–10 seconds to com-
plete.

Administrative burden. The 21–numbered circle VAS
requires 7.4 seconds to hand score.

Translations/adaptations. The 21–numbered circle VAS
was originally evaluated with a sample of adults with RA.
It was subsequently evaluated with a sample of children
with JA receiving treatment in a rheumatology clinic in
Italy.

Psychometric Information

Method of development. The American College of
Rheumatology (ACR) pediatric response criteria for JA (20)
were considered during the development of the 21–
numbered circle VAS. Two items on the 21–numbered
circle VAS (i.e., parent global rating of child’s well-being
and physician global assessment of overall disease activ-
ity) are included by the ACR as criteria demonstrating
responsiveness in JA.

Acceptability. The authors of the only study assessing
the 21–numbered circle VAS in a pediatric rheumatology
population suggest respondents better understand the
measure than a traditional 10-cm horizontal-line VAS.
Ceiling effects were found for 32.9% and 43.7% for parent
global rating of overall well-being and physician global
assessment of overall disease activity, respectively (19).

Reliability. Not reported.
Validity. Construct validity for the 21–numbered circle

VAS has been established. Spearman’s correlations be-
tween scores on the 21–numbered circle VAS and other JA
outcomes (i.e., the Juvenile Arthritis Functionality Scale,
tender joint count, restricted joint count, and active joint
count) ranged from 0.42–0.88. Correlations between scores
on the 21–numbered circle VAS and laboratory variables
(i.e., erythrocyte sedimentation rate and C-reactive protein
level) were lower, with a range of 0.33–0.54. Correlations
between scores on the 21–numbered circle VAS and the
Pediatric Rheumatology Quality of Life scale ranged from
0.30–0.75 (19).

Ability to detect change. One study established the re-
sponsiveness of the 21–numbered circle VAS. Children in
this study attended a second clinic visit at a mean # SD
of 6 # 3 months after an initial visit. At this second
visit, physicians and parents rated the child’s disease
course from the previous visit as: 1) “much improved,”
2) “slightly improved,” 3) “stable,” 4) “slightly worsened,”
or 5) “much worsened.” The standardized response mean
(SRM) was calculated as the mean score change divided
by the SD of the individual’s score change. SRM values
in children with improved disease were "0.8, and in chil-
dren with worsened disease values ranged from 0.6–0.8.
SRM values in children with stable disease were "0.
Separate physician and parent minimum clinically signif-
icant difference (MCID) values were computed by calcu-
lating the mean change in score between visits in patients
rated as “slightly improved” or “slightly worsened.” MCID
values for improvement ranged from $2.2 to $0.6, and
ranged from 1.4–2.3 for worsening. MCID values for chil-
dren classified as “stable” were "0 (19).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The 21–numbered circle VAS is easy to ad-
minister and score. It has been found to perform similarly
to a traditional 10-cm horizontal-line VAS. Initial evalua-
tions suggest it may be appropriate for evaluating inter-
ventions.

Caveats and cautions. Ceiling effects of physician rat-
ing of disease activity may be a problem in children with
well-controlled disease. This problem may not be unique
to this measure, but common to JA due to use of increas-
ingly effective treatments (e.g., use of biologic medica-
tions). Additional psychometric evaluations, particularly
reliability assessments, are needed. Current studies do not
include evaluation of child self-report of pain or overall
well-being.

Clinical usability. The 21–numbered circle VAS is ap-
propriate for clinical use. Specifically, it may be more
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feasible than a traditional 10-cm horizontal-line VAS as
scoring does not require the use of a ruler.

Research usability. The 21–numbered circle VAS is
appropriate for research use. It allows for more precise
assessment than traditional 10-cm horizontal-line VAS,
given that it does not require reproduction of an exact line
in printing or photocopying.

E-OUCH ELECTRONIC PAIN DIARY

Description

Purpose. The e-Ouch is a multidimensional electronic
diary that uses a real-time data capture approach to mea-
sure pain intensity, pain unpleasantness, and pain’s in-
terference with features of health-related quality of life
(HRQOL) in adolescents with juvenile arthritis (JA). The
e-Ouch was originally published in 2006.

Content. A personal digital assistant is programmed to
sound an audible alarm to obtain 3 daily pain ratings
(upon waking, after school, and before bed). The ratings
are designed to evaluate multiple dimensions of pain:
1) sensory discriminant, 2) affective motivational, and
3) cognitive evaluative.

Number of items. The number of items presented is
dependent on whether the adolescent endorses having
current pain. If the adolescent does not report current
pain, the diary does not present detailed pain questions,
and advances to questions regarding stiffness and fatigue.
Assuming the adolescent reports pain, they will be pre-
sented 12 items in the morning, 15 in the afternoon, and 16
in the evening.

Response options/scale. Adolescents move a visual an-
alog scale (VAS) slider anchored at “no pain” and “very
much pain” to indicate pain intensity. Pain unpleasant-
ness is evaluated using a VAS slider anchored at “not at
all unpleasant” and “very unpleasant.” Pain interference
is evaluated using several VAS sliders anchored at
“doesn’t get in the way at all” and “totally gets in the way.”
Adolescents report on the level of interference in the
following activities: “things you do,” “how you feel,”
“walking,” “sleeping,” “enjoying life,” “schoolwork,” and
“relationships.”

Recall period for items. With a few exceptions, items
ask adolescents to report how their pain is “right now.”
The recall period for the remaining items is “today,” or
“last night” when questioning pain’s interference with
sleep.

Endorsements. None.
Examples of use. Stinson JN, Petroz GC, Stevens BJ,

Feldman BM, Streiner D, McGrath PJ, et al. Working out
the kinks: testing the feasibility of an electronic pain diary
for adolescents with arthritis. Pain Res Manage 2008;13:
375–82 (21).

Stinson JN, Petroz GC, Tait G, Feldman BM, Streiner D,
McGrath PJ, et al. E-Ouch: usability testing of an electronic
chronic pain diary for adolescents with arthritis. Clin J
Pain 2006;22:295–305 (22).

Practical Application

How to obtain. The e-Ouch was developed by Jennifer
N. Stinson at the University of Toronto (Jennifer N. Stin-

son, PhD, MSc, BScN, Assistant Professor, Lawrence S.
Bloomberg Faculty of Nursing, University of Toronto, 155
College Street, Room 276, Toronto, Ontario, M5T 1P8 Can-
ada. E-mail: jennifer.stinson@utoronto.ca).

The e-Ouch is currently being evaluated as part of a
study funded by the Childhood Arthritis and Rheumatol-
ogy Research Alliance. It may be viewed, with permission
and a password, online at www.superkidzpain.ca.

Method of administration. Patient completed.
Scoring. The e-Ouch is computer scored. Pain indices

are reported across the 3 diary entries. Each VAS is mea-
sured in millimeters. Scores for the following VAS are
reported: pain intensity, pain unpleasantness, pain inter-
ference (i.e., activities, mood, walking, sleep, schoolwork,
relationships, and enjoyment of life), stiffness, tiredness,
and control over pain. The number of painful joints and
number of pain words selected by the adolescent to de-
scribe current pain are reported. Missing data are handled
by summarizing data over time of day, day of week, and
week. E-Ouch diary entries are averaged across each of the
3 time periods separately within weekdays and weekends.

Score interpretation. The range of scores for each VAS
is 0–100. Higher scores indicate more pain, unpleasant-
ness, interference, stiffness, tiredness, and control over the
pain. Adolescents are able to select each major joint on the
body picture. Higher scores indicate a higher number of
painful joints. Pain word descriptors are chosen from a list
of 30 words, with a range of 0–30.

Respondent burden. Adolescents complete all 3 daily
pain ratings in %9 minutes. It is possible that user fatigue
may occur, resulting in decreased compliance over time
and subsequent missing data. During usability testing, all
adolescent participants (n & 20) stated the e-Ouch was
“easy to understand” and “self-explanatory.”

Administrative burden. The administrative burden as-
sociated with the e-Ouch is very low, given automatic
electronic data entry and scoring.

Translations/adaptations. None.

Psychometric Information

Method of development. Development of the e-Ouch
has occurred over 3 phases: 1) usability (i.e., intuitiveness
of the user interface), 2) feasibility (i.e., acceptability and
adherence), and 3) psychometric evaluation. Usability
testing involved semistructured interviews and observa-
tion of e-Ouch use by 10 adolescents with JA (22). Changes
were made to the e-Ouch based on this initial feedback,
and a second iterative cycle of 10 adolescents was com-
pleted. Next, 13 adolescents participated in feasibility test-
ing in 2 cycles (21). Technical difficulties evident in the
first cycle were addressed in the second cycle. Psychomet-
ric evaluation of the e-Ouch began following refinement of
the prototype.

Acceptability. During initial testing, 2 semistructured
interviews with 20 adolescents with JA were conducted to
evaluate learnability, efficiency, errors, and satisfaction.
All of the adolescents stated the e-Ouch was “very easy to
learn” and “very easy to use.” The majority of adolescents
stated the e-Ouch was “quick” to complete. Errors made
during the first cycle of testing were corrected and no
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errors occurred during the second cycle. All of the adoles-
cents were “very satisfied” with the e-Ouch. Authors of a
study evaluating the construct validity and feasibility of
the e-Ouch reported 22% of data for electronic pain ratings
was missing.

Reliability. Not reported.
Validity. Construct validity for the e-Ouch has been

established (22). Adolescents with JA completed e-Ouch
diary entries 3 times per day for a 2-week period. At the
end of the first week, participants used paper VAS ratings
to recall their least, average, and worst pain intensity,
unpleasantness, and interference rating for the preceding
week. At the end of the 2-week period, participants com-
pleted the Pediatric Quality of Life (PedsQL) Inventory 4.0,
the PedsQL 3.0 Arthritis Module, and the Pain Coping
Questionnaire. Statistically significant correlations were
found between e-Ouch pain indices and scores from re-
called paper VAS ratings. Correlations were positive and
ranged from 0.49–0.84. Correlations between e-Ouch pain
indices and scores from overall HRQOL, disease-specific
HRQOL, and emotion-focused coping ranged from $0.64
to $0.18. Correlations between e-Ouch pain indices and
physician-rated disease activity indices were not signifi-
cant.

Ability to detect change. Evidence suggests that the
e-Ouch is responsive to changes in pain intensity, unpleas-
antness, and interference in adolescents following intra-
articular joint injections. Specifically, medium effect sizes
have been reported, with a range from 0.52–0.71 (22).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. A significant strength of the e-Ouch is its
use in real time, which should minimize recall bias. The
e-Ouch is appropriate for research use and may be used to
evaluate interventions. E-Ouch diary entries contained no
errors. This is a significant strength, especially relative to
the high number of errors typical for paper diaries.

Caveats and cautions. Analysis of e-Ouch data requires
challenging statistical analyses that may be unfamiliar
to many statisticians. Prompting participants to complete
diary entries at prespecified reporting times (i.e., a signal-
contingent approach) might result in reporting bias due to
prespecified reporting times. Further research is needed to
examine the effect that self-monitoring may have on pain
reports over time in adolescents using the e-Ouch.

Clinical usability. Consistent use of the e-Ouch in a
clinical setting will be more feasible if it can be adapted
for electronic medical record format. Likewise, the e-Ouch
may be more usable if developed as an application for
smart phones (e.g., iPhone) or other personal electronic
devices (e.g., iPod).

Research usability. Initial reports of the psychometric
properties of the e-Ouch are promising and provide sup-
port for further evaluation. The e-Ouch is feasible for some
research use, but will be limited by the resources available
to the researcher.

OUCHER

Description

Purpose. The Oucher is a single-item measure of pain
intensity in children ages 3–12 years. The Oucher has been
used extensively in numerous pediatric pain populations.
It has been used in 1 published study of children with
juvenile arthritis. The Oucher was developed by Judith E.
Beyer in 1980. The first published study using the Oucher
was in 1992. The metric used for the Oucher was changed
from 0–100 to 0–10 in 2000 to be consistent with other
visual analog scale (VAS) pain measures (24). A recent
review of evidence-based pediatric pain measures rated
the Oucher as “well-established” (25).

Content. The Oucher contains 2 separate scales: a nu-
merical scale and a photographic scale. Only 1 scale is
used with any given child. The Oucher provides a measure
of current pain intensity.

Number of items. The Oucher contains 1 item measur-
ing child self-reported pain intensity.

Response options/scale. The child selects a number
(i.e., 1–10) or photograph (i.e., 1 of 6) corresponding to the
amount of “hurt” they have.

Recall period for items. Children are asked, “How
much hurt do you have right now?”

Endorsements. None.
Examples of use. Schanberg LE, Lefebvre JC, Keefe FJ,

Kredich DW, Gil KM. Pain coping and the pain experience
in children with juvenile chronic arthritis. Pain 1997;73:
181–9 (26).

Practical Application

How to obtain. The Oucher posters are not currently
being produced, but remaining inventory is available for
purchase. Posters of the Caucasian, African American, and
Hispanic versions of the Oucher may be purchased for $2
each at the following address: Pain Associates in Nursing,
PO Box 411714, Kansas City, MO 64141. E-mail address:
info@oucher.org. All versions of the Oucher may be down-
loaded for free from http://www.oucher.org/.

Method of administration. Patient self-report.
Scoring. The Oucher does not require computer scor-

ing. If the photographic scale is used, the photograph
selection must be converted to an ordinate scale ranging
from 0–5: the bottom photograph is scored as 0 and the top
photograph is scored as 5. If the numerical scale is used,
the child’s selection can be recorded directly; no conver-
sions are necessary.

Score interpretation. The score range for the numerical
scale of the Oucher is 0 (“no hurt”) to 10 (“biggest hurt of
all”). The photographic scale is anchored by 6 photographs
displaying varying degrees of discomfort.

Respondent burden. Following initial training on how
to use the Oucher, "15 seconds is required to complete the
measure.

Administrative burden. Approximately 3–4 minutes
are required to train a child to use the Oucher. Prior to
administering the Oucher, children are asked to complete
a series of cognitive tasks to determine which scale is
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appropriate to administer. Children use the numerical
scale if they can count to 100 by ones or tens and they can
identify which of any 2 numbers is larger.

Translations/adaptations. There are 5 versions of the
Oucher currently available: 1) white or Caucasian, 2) black
or African American, 3) Hispanic, 4) First Nations (boy
and girl), and 5) Asian (boy and girl). Psychometric eval-
uations of the various versions of the Oucher have gener-
ally been conducted with children in the ethnic group
depicted in the Oucher photographs.

Psychometric Information

Method of development. The Oucher was developed in
line with several recommendations for measures of pedi-
atric pain: 1) required only simple instructions, 2) appro-
priate for children ages 3–12 years, 3) direct pain or dis-
comfort cues provided, and 4) verbal communication not
required (26). Photographs of a child’s face while in pain
or discomfort were chosen as the direct cue. The photo-
graphs were arranged from a neutral expression to one in
which the child’s face was distorted in pain or discomfort.

Acceptability. Not available.
Reliability. Test–retest reliability for the Oucher has

been evaluated indirectly. One study used the Charleston
Pediatric Pain Pictures to present hypothetical pain stim-
uli to 50 nonpatient preschoolers ages 3–6 years. The
pictures were accompanied by a brief vignette and de-
picted scenes commonly experienced by preschool chil-
dren. Each picture was previously rated by 6 experienced
child clinicians as representing no pain (e.g., looking at
a picture book at home), low pain (e.g., having an ad-
hesive bandage removed), moderate pain (e.g., stubbing
toe on sidewalk), and high pain (e.g., burning hand on
stove at home). For each of 17 pictures, participants were
instructed to use 3 different measures of pain intensity
(i.e., Oucher, Pain Thermometer, and Faces Scale) to indi-
cate “how much hurt you would have” in each picture.
Thirty-six of the children rated the pictures again 1 week
later. The average test–retest correlation of individual
items rated using the Oucher was 0.43, with a range of
0.11–0.83 (28).

Validity. Numerous studies have examined the validity
of the Oucher. Content validity was established in a sam-
ple of 78 children ages 3–7 years. The children arranged
the 6 photographs of the original Oucher according to their
perception of least to most hurt. Agreement, reported as
Kendall’s coefficient of concordance, was 0.73 (29). Con-
struct validity was evaluated in the study described above
in Reliability. Intercorrelations between the Oucher and
the Pain Thermometer ranged from 0.62–0.86. Intercorre-
lations between the Oucher and the Faces Scale ranged
from 0.70–0.88 (28).

Ability to detect change. Evidence of the responsive-
ness of the Oucher was provided by a study of 25 children
between the ages of 3.0 and 12.4 years hospitalized for
traumatic injuries or surgery. Participants used 3 measures
of pain intensity (i.e., the Oucher, the Poker Chip Tool,
and a VAS) to provide postoperative pain ratings. Pain
ratings occurred within 30 minutes before receiving anal-
gesic medication and at four 1-hour intervals after receiv-

ing medication. The mean preanalgesic pain score on the
numerical scale of the Oucher was 70, with a range of
30–100. Mean postanalgesic pain scores over the 4-hour
period ranged from 29.9–41.3. Paired-samples t-tests dem-
onstrated that postanalgesic pain scores were significantly
lower (P % 0.01) at each time interval. The median pre-
analgesic pain score on the photographic scale of the
Oucher (n & 7) was 2, with a range of 2–5. Postanalgesic
pain scores ranged from 0–3, with a median of 1. Mean
and median postanalgesic scores for each time period were
lower than preanalgesic scores for all participants (30).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The Oucher is the only pediatric pain tool
that includes color photographs of real children who are in
pain or discomfort. Other scales use simple line drawings
to depict faces. It is appropriate for clinical use. The
Oucher attempts to directly address ethnic differences in
assessment of pediatric pain.

Caveats and cautions. Additional evidence is required
to demonstrate the validity and appropriateness of the use
of the various versions of the Oucher as culturally-specific
measures of pediatric pain.

Clinical usability. The Oucher is appropriate for clini-
cal use. It is likely to be most useful as a basic measure of
pain intensity that may be routinely administered in an
effort to monitor pediatric pain.

Research usability. Current psychometric research sup-
ports the use of the Oucher for research purposes. More
studies are needed to validate the different ethnic versions
of the Oucher.

PAIN BEHAVIOR OBSERVATION METHOD

Description

Purpose. The Pain Behavior Observation Method mea-
sures pain behaviors in children with juvenile arthritis
(JA). It is the only observational pain behavior measure
validated for use with this population. It was originally
published in 1995.

Content. The Pain Behavior Observation Method uses
an interval sampling method to measure the frequency of
6 pain behaviors: 1) guarding, 2) bracing, 3) active rubbing,
4) rigidity, 5) single flexing, and 6) multiple flexing.

Number of items. Six pain behaviors are coded.
Response options/scale. Observers code whether each

of the 6 pain behaviors occurs during a total of twenty
30-second intervals.

Recall period for items. Not applicable.
Endorsements. None.
Examples of use. Jaworski TM, Bradley LA, Heck LW,

Roca A, Alarcon GS. Development of an observation
method for assessing pain behaviors in children with ju-
venile rheumatoid arthritis. Arthritis Rheum 1995;38:
1142–51 (31).
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Practical Application

How to obtain. The Pain Behavior Observation Method
was developed by Theresa M. Jaworski while at the Uni-
versity of Alabama at Birmingham (Theresa M. Jaworski,
PhD, Licensed Psychologist, 6507 Transit Road, Suite B,
East Amherst, NY 14051. E-mail: tmj3@buffalo.edu).

Method of administration. Clinician completed.
Scoring. Children perform a standardized sequence of

behaviors (two 1-minute sitting periods, two 1-minute
standing periods, two 1-minute reclining periods, and four
1-minute walking periods). A trained observer views the
videotape and codes pain behaviors using an interval-
sampling method for a total of twenty 30-second intervals
(with a 20-second observation phase followed by a 10-
second recording phase for each 30-second interval). Fol-
lowing this method, observed behaviors are only coded as
occurring once during any 20-second observation phase.

Score interpretation. The range of scores is 0–20 for
each of the 6 pain behaviors. The range of total pain
behavior scores is 0–120. Higher scores indicate greater
number of pain behaviors.

Respondent burden. The Pain Behavior Observation
Method requires "10 minutes to complete.

Administrative burden. The Pain Behavior Observation
Method requires "10 minutes to administer the standard-
ized sequence of behaviors and 10–20 minutes to hand
score. Extensive training is required to administer and
score the Pain Behavior Observation Method.

Translations/adaptations. None.

Psychometric Information

Method of development. The Pain Behavior Observa-
tion Method was adapted from an observational method
developed by McDaniel and colleagues for use with adults
with rheumatoid arthritis (32). Six children were video-
taped while completing a sequence of activities (e.g., sit-
ting and walking). These videotapes were reviewed by 4
chronic pain experts to identify and operationally define
frequent pain behaviors specific for children and adoles-
cents with JA.

Acceptability. The physical maneuvers required to con-
duct the Pain Behavior Observation method are doable for
children with JA.

Reliability. The percentage of overall interrater agree-
ment is 90–95%. The percentage of effective agreement
(i.e., occurrences only) is 63–87%. Kappa coefficients range
from 0.53–0.79 (31).

Validity. Correlations between pairs of individual pain
behaviors are generally not significant. The amount of
variance shared by all possible pairs of behaviors ranged
from 13–25%. The total pain behavior score is signifi-
cantly correlated with functional disability (r & 0.64, P &
0.0001), but not significantly correlated with self-reports of
depression. The total pain behavior score is significantly
correlated with children and parent visual analog scale
ratings of pain (r & 0.50, P & 0.005 and r & 0.48, P & 0.007,
respectively) (31).

Ability to detect change. Not reported.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. This method is likely to be particularly use-
ful to assess pain in those children who are not able to
provide reliable and valid reports of pain (i.e., younger
children or those with cognitive deficits). The Pain Behav-
ior Observation Method may provide useful supplemental
data to supplement other measures of pain.

Caveats and cautions. This measure would not be ap-
propriate for use with children who have difficulty ambu-
lating. To date, there is only 1 published study evaluating
the Pain Behavior Observation Method with 30 partici-
pants. More research is needed to further evaluate the
usefulness of the Pain Behavior Observation Method.

Clinical usability. This method has a number of weak-
nesses making it not feasible for clinical use. Both admin-
istrative and respondent burden are likely to limit clinical
use. Extensive training is required to use the Pain Behavior
Observation Method. Patients must be able to perform a
standardized sequence of behaviors on videotape. Be-
haviors associated with chronic pain (e.g., joint pain) are
difficult to observe reliably due to associated pain habitu-
ation.

Research usability. Current psychometric evaluation
supports continued research use. Administrative and re-
spondent burden may limit research use to those projects
with the resources required to use the Pain Behavior
Observation Method.

PEDIATRIC PAIN ASSESSMENT TOOL (PPAT)

Description

Purpose. The PPAT is a multidimensional measure of
pediatric pain intensity. The PPAT has been used with
school-aged children to measure pain associated with ju-
venile arthritis (JA), cancer, and surgical operations. It
was originally developed in The Netherlands and pub-
lished in 1990. A recent review of evidence-based pediat-
ric pain measures rated the PPAT as “approaching well-
established” (24).

Content. The PPAT assesses the sensory, affective, and
evaluative domains of pediatric pain.

Number of items. 32 word descriptors and a 10-cm
visual analog scale (VAS) for current and worst pain
intensity.

Response options/scale. A 10-cm VAS with 1-cm grada-
tions (where 1 & “I have no pain” and 10 & “I have very
severe pain”) measures the child’s present and worst pain.
The child chooses from a list of 32 word descriptors of
various aspects of pain.

Recall period for items. Word descriptors, VAS for cur-
rent pain intensity, and VAS for worst pain intensity “this
week.”

Endorsements. A Society of Pediatric Psychology task
force on evidence-based measures of pain in children
identified the PPAT as “approaching well-established.”

Examples of use. Abu-Saad HH, Uiterwijk M. Pain in
children with juvenile rheumatoid arthritis: a descriptive
study. Pediatr Res 1995;38:194–7 (33).
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Practical Application

How to obtain. The PPAT was developed by Huda Hui-
jer Abu-Saad while at the University of Limburg, The
Netherlands (Huda Huijer Abu-Saad, RN, PhD, FEANS,
Professor of Nursing Science, Director, School of Nursing,
Faculty of Medicine, American University of Beirut.
E-mail: Huda.Huijer@aub.edu.lb).

Method of administration. Patient self-report, parent
report, physician report, nurse report, and interviewer
administered.

Scoring. Pain intensity is scored by measuring the
10-cm scale with a ruler. The word descriptors may be
scored 2 ways. The first is to count the number of word
descriptors the child chooses to describe their pain. The
second is to compute an average pain intensity score from
the intensity scores for each of the selected word descrip-
tors.

Respondent burden. The PPAT requires "5–10 minutes
to complete. School-aged children report no difficulty un-
derstanding the terms used.

Administrative burden. The PPAT requires "5–10 min-
utes to administer and score.

Translations/adaptations. The PPAT was originally de-
veloped for use in The Netherlands. It has been adminis-
tered to Arab-American (34) and Jordanian (35) children.

Psychometric Information

Method of development. The McGill Pain Question-
naire (36) and Pediatric Pain Questionnaire (37) served as
models for the development of the PPAT. Ten children
ages 9–15 years hospitalized for surgical procedures were
asked to describe their pain (38). Their responses were
recorded verbatim. A similar procedure was later con-
ducted with 355 healthy children ages 7–17 years (39).

Acceptability. In the 1 study using the PPAT with a JA
population, the authors reported that children ages 7–16
years had no difficulty describing their pain using the
PPAT (33).

Reliability. Interrater agreement correlations between
child, parent, and physician VAS pain intensity ratings
ranged from 0.32–0.77. Agreement between parent and
physician VAS current pain ratings were not significant
(r & 0.10) (33). A Cronbach’s alpha of 0.83 was reported for
the PPAT (39).

Validity. Content validity has been established (39).
Evidence of construct validity has been provided in a
factor analysis (39) and in a study investigating postoper-
ative pain reports of 105 children ages 5–15 years before
and after analgesic administration (17). This study also
provided evidence of convergent validity (17). Participants
rated postoperative pain using the 10-cm scale and word
descriptors from the PPAT, the Oucher, and a 100-mm
VAS. Correlations between the 10-cm scale of the PPAT,
PPAT word descriptors, the Oucher, and the 100-mm VAS
ranged from 0.88–0.98. Correlations between the number
of word descriptors and the 10-cm scale of the PPAT, the
Oucher, and the 100-mm VAS ranged from 0.47–0.81.
Correlations between the word descriptors and the 10-cm
scale of the PPAT, the Oucher, and the 100-mm VAS

ranged from 0.02–0.67. Evidence of divergent validity was
provided by correlating postoperative pain reports using
multiple measures and a scale measuring fear in children
(i.e., The Child Medical Fear Scale). Correlations ranged
from 0.14–0.26 (17).

Ability to detect change. Not reported.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The PPAT is based on comprehensive theo-
ries of pain. It is easy to score and administer and has
adequate reliability and validity.

Caveats and cautions. The PPAT has been used in 1
study with 33 children with JA. The ability of the PPAT to
detect change has not been established.

Clinical usability. The PPAT is feasible for clinical use,
but more studies are needed with children and adolescents
with JA.

Research usability. The PPAT is appropriate for re-
search use.

PEDIATRIC PAIN QUESTIONNAIRE (PPQ)

Description

Purpose. The PPQ is a measure of pain intensity and
location. It has primarily been applied to children with
sickle cell disease and juvenile arthritis. It was orig-
inally published in 1987. A recent review of evidence-
based pediatric pain measures rated the PPQ as “well-
established” (25).

Content. The PPQ assesses the sensory, affective, and
evaluative domains of pediatric pain.

Number of items. 6 items.
Response options/scale. The sensory domain is as-

sessed with child visual analog scale (VAS) ratings of pain
intensity and a body outline to describe the location of
pain. Having the child choose words that describe their
current pain or how they feel when in pain assesses affec-
tive and evaluative domains.

Recall period for items. VAS for current and worst pain
“this week” and body outline for current pain.

Endorsements. A Society of Pediatric Psychology task
force on evidence-based measures of pain in children
identified the PPQ as “well-established.”

Examples of use. Varni JW, Thompson KL, Hanson V.
The Varni/Thompson Pediatric Pain Questionnaire. I.
Chronic musculoskeletal pain in juvenile rheumatoid ar-
thritis. Pain 1987;28:27–38 (37).

Practical Application

How to obtain. The PPQ was developed by James W.
Varni. It may be obtained from www.pedsql.org.

Method of administration. Patient self-report, parent
report, or interviewer administered.

Scoring. Pain intensity is scored by measuring the VAS
with a ruler. The body outline is used to score the number
of body sites with current pain and intensity.
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Score interpretation. Range of pain intensity scores
using the VAS is 0 (no pain) to 100 (severe pain). Range
of pain intensity scores using the body outline is 0 (none)
to 3 (severe).

Respondent burden. The PPQ requires "10–15 minutes
to complete.

Administrative burden. The PPQ requires %5 minutes
to hand score.

Translations/adaptations. The PPQ has been translated
into Danish, Norwegian, Portuguese, Spanish, Swedish,
and French.

Psychometric Information

Method of development. The PPQ was adapted from the
McGill Pain Questionnaire developed by Melzack for use
with adults (36). Pediatric psychologists and rheumatolo-
gists reviewed items for content appropriateness and fea-
sibility of use with children and adolescents.

Acceptability. Content was deemed developmentally
appropriate for children ages 4–16 years.

Reliability. Test–retest reliability correlations for 1-
week, 3-week, and 6-month intervals ranged from 0.29–
0.41 (2). Interrater agreement correlations between child,
parent, nurse, and physician VAS pain intensity ratings
ranged from 0.40–0.85 (40).

Validity. Construct validity has been established. Evi-
dence of convergent validity of the PPQ with disease status
ranged from 0.27–0.68, and ranged from 0.06–0.45 with
psychological functioning (2).

Ability to detect change. The PPQ is commonly used in
pain treatment studies to document changes in pain inten-
sity following intervention.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The PPQ is a widely disseminated measure
of pediatric pain. It assesses pediatric pain using a devel-
opmentally appropriate format. The PPQ is appropriate for
both clinical and research use.

Caveats and cautions. There is currently no compre-
hensive manual with detailed instructions for use of the
PPQ.

Clinical usability. The body outline used in the PPQ is
particularly useful to assess pediatric pain in a clinical
setting.

Research usability. The words generated by children
and those selected from a list of sensory, affective, and
evaluative words is particularly useful for research pur-
poses.

DISCUSSION

Compared to our original review article of pediatric pain
measures for juvenile arthritis (JA) (41), 2 of 3 made it
into this current review: the Pain Behavior Observation
Method and the Pediatric Pain Questionnaire (PPQ). We
dropped the Pain Coping Questionnaire from the previous
review because it was not a measure of pain per se. In this
review, we added 3 additional measures: the 21–num-

bered circle visual analog scale (VAS), the e-Ouch Elec-
tronic Pain Diary, and the Oucher, which have all been
used with children and adolescents with JA. Future re-
search needs to validate these measures in other pediatric
rheumatic conditions.

The PPQ has been most widely used and is considered a
“well-established” instrument by empirical standards for
measuring pain (24). The 21–numbered circle VAS looks
very promising and includes parental ratings of their
child’s global well-being and physician ratings of overall
disease activity, which are criteria endorsed by the Amer-
ican College of Rheumatology for demonstrating respon-
siveness to treatments for JA. The downside to the 21–
numbered circle VAS is that there is no child self-report
version. The Oucher has been used to assess pediatric
acute and chronic pain since being developed by Judith
Beyer in 1980, and is a well-established instrument with
different ethnic versions and a picture versus a numerical
VAS that can be used by younger children. The e-Ouch has
very promising VAS and a body outline. Electronic mea-
sures are going to be the wave of the future as we move into
paperless electronic medical records (EMRs). We need to
develop e-versions of pain measures for EMRs as well as
web-based programs for children and adolescents with JA
and other rheumatic diseases.
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Measures of Functional Status and Quality of Life
in Rheumatoid Arthritis
Health Assessment Questionnaire Disability Index (HAQ), Modified Health Assessment
Questionnaire (MHAQ), Multidimensional Health Assessment Questionnaire (MDHAQ),
Health Assessment Questionnaire II (HAQ-II), Improved Health Assessment Questionnaire
(Improved HAQ), and Rheumatoid Arthritis Quality of Life (RAQoL)

LEANN MASKA,1 JACLYN ANDERSON,2 AND KALEB MICHAUD3

INTRODUCTION

Rheumatoid arthritis (RA) is one of the few diseases where
subjective patient and physician measures are the best
predictors of treatment response and future health out-
comes. Arguably, the most important of these is the Amer-
ican College of Rheumatology core measure of function.
Developed in 1978, the original Health Assessment Ques-
tionnaire Disability Index (HAQ) remains the gold stan-
dard for measuring functional status in RA (1). However,
its length at 41 questions and relatively complex scoring
can make clinical use difficult. We summarize the HAQ
and the most common measures developed from it includ-
ing the Modified HAQ, Multidimensional HAQ, HAQ-II,
and Improved HAQ (2–5). Although it is not a primary
measure of function, we also review the Rheumatoid Ar-
thritis Quality of Life scale as it is the lone RA-specific
quality of life measure and, whether correct or not, func-
tional measures are often used as a substitute for quality of
life in RA (6). We did not include several measures that
have less recent published use and may be promising for
future studies, including the visual analog scale for func-
tion (7) and the Patient-Reported Outcomes Measurement
Information System computerized adaptive test for func-
tion (8).

HEALTH ASSESSMENT QUESTIONNAIRE
DISABILITY INDEX (HAQ)

Description

Purpose. Sometimes referred to as the HAQ DI, original,
or “legacy” HAQ, the HAQ was developed to assess func-
tional status in adults with arthritis, but is now commonly
used among many disciplines (9). Originally developed for
use in patients with rheumatoid arthritis (RA) and osteo-
arthritis, the HAQ has had application in both adults and
children within a wider range of rheumatologic conditions
including juvenile idiopathic arthritis, systemic lupus er-
ythematosus, systemic sclerosis, ankylosing spondylitis,
fibromyalgia, and psoriatic arthritis (9). Additional popu-
lations have included human immunodeficiency virus/
acquired immunodeficiency syndrome patients and dis-
abled workers (10,11). The measure has also been used to
study normal aging as well as for population-based studies
(9). Although physical function is only one of several
domains determining health-related quality of life, its im-
portance in RA, as well as its prevalence of use, has led to
HAQ scores being used to estimate health utilities with a
variety of derivations (12–18).

Content. Eight categories, reviewing a total of 20 spe-
cific functions evaluate patient difficulty with activities of
daily living over the past week. Categories include dress-
ing and grooming, arising, eating, walking, hygiene, reach-
ing, gripping, and errands and chores. Also identified are
specific aids or devices utilized for assistance, as well as
help needed from another person (aids/help).

Number of items. There are 41 total items: 20 4-point
Likert-scale questions assessing specific activities of daily
living, 13 additional questions assessing use of assistive
devices, and 8 additional questions assessing help re-
ceived from another. Computation of an Alternative Dis-
ability Index (or Alternative HAQ score) is made possible
by not taking into account questions regarding the use of
aids/help (4,19,20).
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Responses options/scale. Twenty specific activities are
assessed on a 4-point Likert scale where 0 ! without
difficulty, 1 ! with some difficulty, 2 ! with much diffi-
culty, and 3 ! unable to do. The 20 activities are grouped
into 8 functional categories with each category given a
single score equal to the maximum value of their compo-
nent activities (0, 1, 2, or 3).

Recall period for items. One week.

Practical Application

How to obtain. Developer contact information: James F.
Fries, MD, Division of Immunology and Rheumatology,
Stanford University Medical Center, 1000 Welch Road,
Suite 203, Palo Alto, CA 94304-1808. The HAQ may be
used free of charge and is available at http://aramis.
stanford.edu/HAQ.html (4).

Method of administration. Most frequently self-
administered, but may also be administered by an in-
person or telephone interviewer.

Scoring. There are 3 steps to scoring the HAQ (with
aids/help): 1) identify the highest subcategory score from
each of the 8 categories. Adjust for use of aids/help by
increasing the category score from 0 or 1 to a 2 if use of
aids/help for that category (utilize table of companion
aids/help for HAQ categories). If the category score is
already a 2 or 3, no adjustment is made; 2) sum the cate-
gory scores; and 3) divide the final sum by the number of
categories answered to obtain the final HAQ score rounded
to the nearest value evenly divisible by 0.125. Requires a
minimum of 6 categories answered; if less, do not score.

Score interpretation. Total score is between 0–3.0, in
0.125 increments. Increasing scores indicate worse func-
tioning with 0 indicating no functional impairment and 3
indicating complete impairment. Analyzing nearly 9,000
patients with RA, those identified as independent had a
mean " SD HAQ score of 0.38 " 0.45. Similarly, those
very satisfied with their health had a score of 0.42 " 0.53
(21). In a non-RA population-based cohort, those with high
health risks had significantly higher scores than those with
low health risks (HAQ score 1.02 versus 0.49, respectively,
P # 0.001) (22). Recent studies show that after an imme-
diate rise in HAQ at RA onset, mean HAQ scores increase
slowly over time (0.01–0.016 units per year) similar to the
general population and are affected by treatment and co-
morbid conditions (23–25).

Respondent burden. Time to administer/complete is
$5 minutes.

Administrative burden. Time to score is #2 minutes.
The median time to score was measured at 24 seconds (20).
Training to score should include basic familiarity with the
method of scoring and use of aids/help table.

Translations/adaptations. Translations using more than
60 languages and dialects have been performed, although
the HAQ was originally developed and validated for
English-speaking populations. A list of translations is pre-
sented in a 2003 review (9).

Psychometric Information

Reliability. Correlations of test–retest range from 0.87–
0.99 (1,21). For each of the 8 subcategories, Spearman’s

rank correlation has been shown as dressing 0.60, arising
0.82, eating 0.85, walking 0.83, hygiene 0.56, reach 0.80,
grip 0.64, and index 0.88. Good repeatability has been
demonstrated in RA patients with intraclass correlation
coefficient %0.95 and internal consistency with Cron-
bach’s ! ! %0.90 (22).

Validity. Criterion validity. A correlation of &0.72 has
been shown between HAQ scores and physical capacity
measures (23). Overall correlation with observed func-
tional performance has been shown to be 0.88, with the
lowest subcategory correlation 0.47 for arising, and the
highest subcategory correlation 0.88 for walking (1). In
patients with RA, the predominant determinants of HAQ
disability are disease activity, pain, and psychosocial fac-
tors (24).

Construct validity. HAQ scores have been shown to cor-
relate well with both clinical and laboratory measures,
including joint counts and inflammatory markers (21,25).
Construct validity has also been confirmed using cross-
validation with exploratory factor analysis and confirma-
tory factor analysis (26,27).

Predictive validity. In RA, the HAQ is among the stron-
gest predictors of long-term outcomes including work dis-
ability and economic loss (28,29). It has been shown to be
the most important predictor of mortality, compared to
other patient measures including radiographs, joint
counts, and laboratory values (29).

Ability to detect change. Minimal clinically important
differences for HAQ scores have been published at $0.22,
although estimates range widely (0.07–0.87) depending on
the population and construct used (16,30–33). The HAQ
has been shown to have high sensitivity (3 SD at a reliabil-
ity %0.95), but is limited in the normal function range (8).

Critical Appraisal of Overall Value to the
Rheumatology Community
For more than 30 years the HAQ has been the gold stan-
dard measure of functional disability in rheumatology.
Comparisons with it are required to show validity in new
measures, and all new treatments report change in HAQ to
show efficacy. With RA being diagnosed earlier and as
more patients have normal or better function, the HAQ
floor effect (demonstrated by $10% of RA patients who
cannot improve in score despite clinical improvement)
(3,5,34) has grown as an important limitation. Also, the
relatively long length of the HAQ has led others to develop
shorter, similar measures for clinical use.

MODIFIED HEALTH ASSESSMENT
QUESTIONNAIRE (MHAQ)

Description

Purpose. The MHAQ was developed as a short version
of the HAQ with the goal of decreased patient and provider
time commitment (35). The MHAQ was developed for use
in patients with rheumatic disease as an assessment of
functional status. The MHAQ has also been used to assess
function after joint arthroplasty (36).

Functional Status and QOL in RA S5



Content. Eight items regarding daily activity, 1 from
each of the 8 HAQ categories.

Number of items. There are 8 items, 1 from each of the
8 categories of the HAQ. The MHAQ does not address the
use of aids or assistive devices.

Response options/scale. Eight activities are rated on a
4-point Likert scale where 0 ! without any difficulty, 1 !
with some difficulty, 2 ! with much difficulty, and 3 !
unable to do.

Recall period for items. Three months.

Practical Application

How to obtain. Developer contact information: Theo-
dore Pincus, MD, New York University Hospital for Joint
Diseases, 301 East 17th Street, New York, NY 10003. The
MHAQ may be used free of charge from http://www.
iche.edu/newsletter/MHAQ.pdf.

Method of administration. Most frequently self-
administered, but may also be administered by an in-
person or telephone interviewer.

Scoring. The MHAQ may be calculated by hand or with
a calculator by adding all scored items together (at least 6
of the 8 items are required) and dividing by the total
number of items answered to obtain the final score.

Score interpretation. Total score is between 0.0–3.0, in
0.125 increments. Higher scores indicate worse function
and greater disability. MHAQ scores #0.3 are considered
normal. It has been proposed that MHAQ scores be di-
vided into categories of mild (MHAQ #1.3), moderate
(1.3 # MHAQ # 1.8) and severe (MHAQ %1.8) functional
losses. A change in MHAQ of 0.25 has been suggested as
clinically meaningful (37). MHAQ scores are nonlinear
and a change from 0 to 1 may not indicate the same
amount of functional change as a change from 2 to 3 (38).
A conversion formula exists to transform MHAQ into
HAQ scores (39).

Respondent burden. Time to complete is #5 minutes.
Administrative burden. Time to administer is #5 min-

utes. Time to score is #1 minute. No specific training is
necessary to score.

Translations/adaptations. Originally developed in Eng-
lish, the MHAQ has also been translated to selected addi-
tional languages (40,41).

Psychometric Information

Reliability. Repeated testing within 4–5 weeks has
shown test–retest reliability for the MHAQ to be good–
excellent (" ! 0.65–0.91, P # 0.001).

Validity. Concurrent validity. The MHAQ and HAQ
have been shown to be highly correlated (r ! 0.857), how-
ever, average MHAQ scores have been shown to be 0.58
lower than HAQ scores (39). Significant correlation be-
tween the responses of the individual MHAQ items and
the included original HAQ items (r ! 0.71–0.84, P #
0.001), and between the remaining excluded HAQ items
(r ! 0.55–0.69, P # 0.001) have been shown (2). The
MHAQ correlates with the physical function domain of the
World Health Organization Quality of Life short version
physical domain (r ! &0.62, P # 0.01) (36).

Construct validity. Patients and providers may not agree
on the importance of specific aspects of functional disabil-
ity (" ! 0.16), however, patients and providers rank the
importance of the MHAQ domains in the same order (43).
While disability, as measured by the MHAQ, and patient
satisfaction have been shown to correlate overall (r ! 0.69,
P # 0.001), individual patients may perceive the same
level of disability with differing levels of satisfaction (2).
Among the 8 items composing the MHAQ, no important
differential item functioning has been identified. The
MHAQ is a primarily unidimensional instrument measur-
ing function, however, it is slightly 2-dimensional as it
measures functional aspects of both upper and lower
extremities (40).

Predictive validity. In one study, when combined with
age and comorbidities, the MHAQ was shown to predict
5-year mortality better than radiographic and laboratory
data (43). Composite and individual MHAQ item scores
have been shown to be better correlated with changes in
clinical variables (joint counts, grip strength, pain, morn-
ing stiffness, erythrocyte sedimentation rate, and patient
global status) than HAQ change scores (44).

Ability to detect change. The MHAQ was found to be
similarly sensitive to change with close correlation be-
tween change in the MHAQ and HAQ when administered
monthly over time in a 12-month clinical trial comparing
methotrexate and leflunomide therapy for rheumatoid ar-
thritis (RA) (45). The MHAQ, however, lacks a normal
distribution with up to 95% of values clustering between 0
and 1.5 (37) and may fail to detect numerical improvement
in scores despite clinical improvement in up to 25% of
patients (5). Addition of items has been shown to decrease
this floor effect (41).

Critical Appraisal of Overall Value to the
Rheumatology Community
The MHAQ was developed for use in the clinic as a
shorter, more manageable version of the HAQ with sim-
plified scoring methods. The MHAQ is often employed in
outcomes research and clinical care as a substitute for the
original HAQ and is a component of several composite RA
disease activity measurement tools (i.e., Global Arthritis
Score, Patient-Based Disease Activity Score). Unfortu-
nately, the MHAQ is not equivalent to the original HAQ
(39), with assessment of fewer items potentially missing
the extent of functional impairment (35). MHAQ scores
have been shown to lack sensitivity to change (34,46), are
routinely lower than HAQ scores by 0.3–0.5 units
(3,39,47), and tend to cluster at the lower end of the scale,
leading to a non-normal distribution of values (5,34). The
much larger floor effect may limit $25% of all RA patients
from having a change in the MHAQ even with clinical
improvement (3,5,34,35,40). Another limitation of the
MHAQ is that the assessment asks for the degree of change
in difficulty with specific tasks over the preceding 3
months, and is therefore subject to recall bias, although it
has been shown that the MHAQ is correlated with HAQ
change scores. This same issue could however be consid-
ered an advantage of the MHAQ over the HAQ as repeated
administration of the HAQ with calculation of change
scores may be cumbersome (44).
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MULTIDIMENSIONAL HEALTH ASSESSMENT
QUESTIONNAIRE (MDHAQ)

Description

Purpose. The MDHAQ was originally developed as an
assessment of functional status for use in patients with
rheumatic disease. It is intended to be a shorter substitute
for the HAQ with the goal of decreased patient and pro-
vider time commitment. The MDHAQ was designed to
improve the ability to detect improvements in function at
the lower end of the scale as compared to the MHAQ.

Content. Ten items regarding daily activity: the 8
MHAQ items plus “walk 2 miles” and “participate in
recreational activities and sports as you would like.”

Number of items. Ten. No subscales.
Response options/scale. Ten activities are rated on a

4-point Likert scale where 0 ! without any difficulty, 1 !
with some difficulty, 2 ! with much difficulty, and 3 !
unable to do.

Recall period for items. One week.

Practical Application

How to obtain. Developer contact information: Theo-
dore Pincus, MD, New York University Hospital for Joint
Diseases, 301 East 17th Street, New York, NY 10003.
Available online at www.mdhaq.org.

Method of administration. Most frequently self-
administered, but may also be administered by an in-
person or telephone interviewer.

Scoring. The MDHAQ may be calculated by hand or
with a calculator by adding all scored items together (at
least 9 of the 10 items are required), dividing by the total
number of items answered rounding to the nearest 0.1 to
obtain a final score from 0–3. A calculator or an available
scoring template may also be used to give a final score from
0–10 (48).

Score interpretation. Scores range from 0–3 and higher
scores indicate worse function and greater disability.

Respondent burden. Time to complete is #5 minutes.
Administrative burden. Time to administer is #5 min-

utes. The MDHAQ takes #10 seconds to score (20). No
specific training is necessary, however, scoring instruc-
tions for the MDHAQ may be found at www.mdhaq.org.

Translations/adaptations. Originally developed in Eng-
lish, the MDHAQ has been translated to selected addi-
tional languages (40,41,49–51).

Psychometric Information

Reliability. Good-to-excellent test–retest reliability with
kappa scores for each item ranging from 0.65–0.81 (all P #
0.001) (3). Scores are replicable among young and geriatric
populations, with more consistent reliability in subjects
age #40 years compared to those age %65 years (Cron-
bach’s ! ! 0.82 versus 0.61) (52).

Validity. Concurrent validity. The MDHAQ and HAQ
have been shown to be highly correlated; however, average
MDHAQ scores have been shown to be 0.34 lower than
HAQ scores (39).

Construct validity. MDHAQ scores correlate with the
Disease Activity Score in 28 joints (DAS28) at baseline (r !
0.51), although the change in MDHAQ over 12 months
correlated less well with change in the DAS28 (r ! 0.39)
(53). The 2 items regarding participation in sports and
walking 2 miles do not fit Rasch model criteria for uni-
dimensionality. In addition, missing MDHAQ items affect
the final score more than for HAQ-II, but less than for HAQ
or MHAQ (5).

Predictive validity. MDHAQ scores were more signifi-
cantly associated with degree of morning stiffness than
pain, fatigue, joint counts, and patient global (54).
MDHAQ scores have also been shown to independently
predict 10-year mortality among people with rheumatoid
arthritis (55).

Ability to detect change. Variability of scores over time
was not significantly different compared to variability of
pain and patient global assessment scores (P ! 0.13) in a
study of weekly self-assessment over 6 months (56). Like
other HAQ-variations, the MDHAQ lacks a normal distri-
bution at the lower end of the scale and may fail to detect
numerical improvement in scores despite clinical im-
provement in up to 4.4% of patients (5). Addition of items
has been shown to decrease this floor effect (40).

Critical Appraisal of Overall Value to the
Rheumatology Community
As a shorter version of the original HAQ, the MDHAQ was
developed for use in the clinic to improve the ability of the
MHAQ to detect functional improvement at the lower end
of the scale. While only the 10-item functional scale of the
MDHAQ is formally scored, the developers suggest admin-
istering the MDHAQ as a 2-page questionnaire (57) with
inclusion of nonscored items relevant to patient care as the
composite Rheumatoid Arthritis Prevention of Structural
Damage (RAPID) scores, which measure rheumatologic
disease activity (RAPID indices are covered elsewhere in
this issue). As compared to the MHAQ, the MDHAQ is the
same but with 2 difficult items added, which result in the
MDHAQ having a lower chance of failure to detect numer-
ical improvement when clinical improvement is present as
compared with both the HAQ and MHAQ. Like other HAQ
variants, the MDHAQ is scored between 0–3 for compar-
ison with the original HAQ, and similarly to the HAQ it
deviates from a normal distribution at values near zero
(3,57). Additionally, the MDHAQ has more even spacing
of items than the HAQ and MHAQ, making a change of 0.5
more similar across the range of the scale (57), although
outliers remain and item spacing is inferior to that of the
HAQ-II (5).

HEALTH ASSESSMENT QUESTIONNAIRE II
(HAQ-II)

Description

Purpose. The HAQ-II was developed to assess func-
tional status in individuals with rheumatic disease. It is
intended to be a short replacement for the HAQ and was
created using an item bank and Rasch analysis to best
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balance item fit, scale length, and item spacing in an at-
tempt to correct the floor effects seen with earlier modifi-
cations of the HAQ (5).

Content. Ten items regarding daily activity: toileting,
opening doors, standing from a chair, walking on flat
ground, waiting in line, reaching for an object, ambulating
up steps, performing outdoor work, lifting heavy objects,
and moving heavy objects.

Number of items. Ten items are included, 5 from the
original HAQ and 5 additional items, all in the form of
questions addressing functional ability. No subscales.

Response options/scale. Ten activities are rated on a
4-point Likert scale where 0 ! without any difficulty, 1 !
with some difficulty, 2 ! with much difficulty, and 3 !
unable to do.

Recall period for items. One week.

Practical Application

How to obtain. Developer contact information: Fred-
erick Wolfe, MD, National Data Bank for Rheumatic Dis-
eases, 1035 North Emporia Avenue, Suite 288, Wichita, KS
67214. The HAQ-II may be used free of charge and is
available at http://www.arthritis-research.org/research/
HAQ-II.

Method of administration. Most frequently self-
administered, but may also be administered by an in-
person or telephone interviewer.

Scoring. The HAQ-II may be calculated by hand or with
a calculator by adding all scored items together (at least 8
of the 10 items are required) and dividing by the total
number of items answered to obtain the final score.

Score interpretation. Total score can range from 0–3.0,
in 0.1 increments and higher scores indicate worse func-
tion and greater disability. HAQ-II scores are nonlinear
and a change from 0 to 1 may not indicate the same
amount of functional change as a change from 2 to 3 (38).
Conversion formula exist to transform HAQ-II into HAQ
scores (39).

Respondent burden. Time to complete is #5 minutes.
Administrative burden. Time to administer is #5 min-

utes. Time to score is #1 minute. No specific training is
necessary.

Translations/adaptations. Originally developed in Eng-
lish, the HAQ-II has been translated to Dutch (58).

Psychometric Information

Reliability. The HAQ-II demonstrates satisfactory reli-
ability (Cronbach’s ! ! 0.88) (5). Test–retest reliability
studies have not been performed.

Validity. Concurrent validity. The HAQ-II and HAQ are
highly correlated (r ! 0.92) (5) with average HAQ-II scores
shown to be only minimally lower (by 0.02–0.04) than
HAQ scores (39). Notably, HAQ and HAQ-II have been
shown not to be interchangeable in an individual patient
(5). At similar levels to the HAQ, the HAQ-II was shown to
correlate with the Short Form 36 physical function scale
(r ! &0.85) and EuroQol utility scales (r ! &0.67), and
correlate positively with the Rheumatology Distress Index
(r ! 0.61), the Rheumatoid Arthritis Disease Activity

Index (r ! 0.65), the Work Limitations Questionnaire
Index (r ! 0.56), and the Arthritis Impact Measurement
Scales depression and anxiety scales (r ! 0.44 and 0.38,
respectively) (5).

Construct validity. The HAQ-II was designed using
Rasch analysis and was found to measure disability over a
longer scale than the HAQ, and has no nonfitting items and
no gaps between items (5). The HAQ-II is not a true uni-
dimensional tool and includes 9 items assessing func-
tional limitations and 1 measure of disability (“doing out-
side work”) (5).

Predictive validity. HAQ-II values are correlated with
clinical outcomes including pain, fatigue, patient’s and
physician’s assessments of global disease severity, Disease
Activity Score in 28 joints, erythrocyte sedimentation
rate, joint counts, medical costs, joint replacement, and
work disability, at levels similar to those of the HAQ and
MHAQ (5).

Ability to detect change. Like the HAQ, the HAQ-II
lacks a normal distribution at values near 0 and may fail to
detect numerical improvement in scores despite clinical
improvement in up to 5.8% of patients (5).

Critical Appraisal of Overall Value to the
Rheumatology Community
The HAQ-II is a 10-item functional questionnaire based on
the original HAQ, with scores ranging from 0–3. It is easily
administered in the clinical setting and is suitable for use
in studies when a HAQ substitute is required. Of the HAQ
versions, the HAQ-II has been shown to have the greatest
uniformity between values across the range of the scale
and provides the least impact on total score for skipped
items (5,58). While shorter and simpler than the HAQ, the
HAQ-II has demonstrated similar levels of reliability and
validity, is more closely correlated with the original HAQ
than other HAQ modifications (39), and requires the least
manipulation of data in order to compare with the original
HAQ (39). Furthermore, the HAQ-II has a lesser floor ef-
fect, as compared with the HAQ and MHAQ, with poten-
tial failure to detect clinical improvement in only 5.8% of
patients (5,31,59) as compared to 10% for the HAQ (3,5,34)
and up to 25% for the MHAQ (3,5,34,35,40).

IMPROVED HAQ

Description

Purpose. To measure current level of difficulty in per-
forming activities of daily living. A slightly modified ver-
sion of the HAQ, this measure uses the same contextual 20
items to assess activities of daily living, but in the present
tense and adds “with a little bit of difficulty” as an addi-
tional response option to reduce floor effects. First intro-
duced in 2007 as the HAQ-100 and then the PROMIS
HAQ, its name has been revised by its developers to the
Improved HAQ in an effort to avoid confusion with official
instruments of the Patient-Reported Outcomes Measure-
ment Information System (PROMIS) component of the Na-
tional Institutes of Health Roadmap Initiative. Developed
in both general population, rheumatoid arthritis and os-
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teoarthritis patients, the Improved HAQ remained targeted
for those with some physical limitations (8). The develop-
ers recommend the use of the Improved HAQ in clinical
research in all instances where the HAQ would have been
used, except for studies in progress where baseline mea-
surements used the original HAQ (4).

Content. Twenty questions assessing current ability to
perform specific activities of daily living. Four questions
assessing use of assistive devices or help from another
person (aids/help) in the categories of walking, standing,
dressing, and reaching.

Number of items. There are 24 total items: 20 items
covering activities of daily living and 4 questions regard-
ing use of aids/help. In contrast to the original HAQ, items
are not grouped by physical function category.

Response options/scale. Twenty items are asked on a
5-point Likert scale where 0 ! without any difficulty, 1 !
with a little difficulty, 2 ! with some difficulty, and 3 !
with much difficulty, and 4 ! unable to do. Four addi-
tional yes/no questions ask about specific use of aids/help.

Recall period for items. One week.

Practical Application

How to obtain. Developer contact information: James F.
Fries, MD, Division of Immunology and Rheumatology,
Stanford University Medical Center, 1000 Welch Road,
Suite 203, Palo Alto, CA 94304-1808. Available at http://
aramis.stanford.edu/HAQ.html.

Method of administration. Most frequently self-
administered, but may also be administered by an in-
person or telephone interviewer.

Scoring. By hand or electronically by first adjusting
item scores based on any use of aids/help by increasing
those items to a minimum of 3 (out of 4) using a pro-
vided table. Add all scored items together (at least 15 of
the 20 items are required) and divide by the total number
of items answered to obtain a score between 0 and 4.
Finally, multiply this score by 25 and round to the nearest
whole number. Alternative scoring methods are being
evaluated (4).

Score interpretation. Score range of 0–100. Higher
scores reflect greater functional limitation.

Respondent burden. Time to complete is $5 minutes.
Administrative burden. Time to administer is $5 min-

utes. Time to score is $2 minutes. Familiarity with the
adjustment table for use of aids/help improves scoring
efficiency.

Translations/adaptations. A 16-item Improved HAQ
has been proposed (4).

Psychometric Information

Reliability. Is slightly better than the HAQ with a reli-
ability %0.95 for most of the range of decreased physical
function covered (8).

Validity. For concurrent validity, correlations between
component items vary from 0.37–0.75 (P # 0.0001), and
scores were very similar to the HAQ when compared on
the same scale (mean " SD Improved HAQ mean 25 " 25
versus mean " SD HAQ 24 " 23) (8).

Ability to detect change. In a large population not lim-
ited to arthritis, the Improved HAQ has reduced floor
effects as compared with the HAQ (% patients scoring 0:
66.3% versus 73.2%; P # 0.05) (8).

Critical Appraisal of Overall Value to the
Rheumatology Community
Developed as an updated HAQ with improved psychomet-
ric properties through use of item response theory and
qualitative analysis, the Improved HAQ only slightly dif-
fers from the original HAQ. Twenty items remain, al-
though the original 21 aids/help questions have been re-
duced to 4. The relatively small quality improvement
gained with the Improved HAQ while retaining all 20
items may make it slow to be adopted in the clinic or in
research. The change from a 0–3 to a 0–100 scale also
makes comparison with prior HAQ studies nonintuitive,
and there is no formula yet to transform scores to the HAQ
for research or continued clinical care. Although there
have been limited published studies using the new Im-
proved HAQ, it is easy to assume it would have similar or
better construct and predictive validity of the HAQ. It is
currently unclear how much the Improved HAQ will be
used in place of the HAQ with its extensive experience as
the gold standard, but it provides a useful tool in further
development of functional measures.

RHEUMATOID ARTHRITIS QUALITY OF LIFE
(RAQOL)

Description

Purpose. The RAQOL is a disease-specific measure that
assesses self-reported quality of life in patients with rheu-
matoid arthritis (RA) (60,61).

Content. Questions assess specific activities of daily liv-
ing and quality of life (6).

Number of items. 30.
Response options/scale. Each item is answered with

1) yes or 2) no.
Recall period for items. One week.

Practical Application

How to obtain. Developer contact information: Diane
Whalley, Galen Research, Enterprise House, Manchester
Science Park, Lloyd Street North, Manchester M15 6SE,
United Kingdom (6). Available in De Jong et al (6).

Method of administration. Self-assessment using a
questionnaire format is preferred by the developer to avoid
introducing an additional source for experimental error
(6), and it may also be administered by an in-person or
telephone interviewer.

Scoring. The number of items answered “yes” are to-
taled, giving the final score.

Score interpretation. Score range of 0–30. Higher
scores indicate worsening quality of life.

Respondent burden. Time to complete is 2–8 minutes (6).
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Administrative burden. Time to administer is 2–8 min-
utes (6). Time to score is #1 minute. No specific training is
necessary.

Translations/adaptations. Originally developed in the
UK and The Netherlands, the RAQoL has additionally
been developed for use in Turkish, Canadian, Estonian,
Australian, and Swedish RA populations (6,61–66).

Psychometric Information

Reliability. Test–retest reliability was shown to be ex-
cellent with Spearman’s rank correlation coefficient %0.90
(6). After repeated testing at 2 and 12 weeks apart, the
intraclass correlation coefficient was 0.79 (22) and 0.99
(67), respectively. Internal consistency was also shown to
be excellent with Cronbach’s ! ! 0.92–0.94 (6,22,67).

Validity. Concurrent validity. RAQOL scores correlate
with other measures of quality of life in RA cohorts in-
cluding a rating scale utility (r ! &0.63) and EuroQol
5-domain (EQ-5D) (r ! &0.62 to &0.76) (6,22,68,69).

Content validity. Correlation with domains of the
Nottingham Health Profile (NHP) shows strong relation-
ships between RAQOL and physical mobility, energy level,
and pain (6). The RAQOL also demonstrates correlations
with the Disease Activity Score (r ! 0.41–0.82), pain
(r ! 0.48–0.86), Health Assessment Questionnaire (HAQ)
(r ! 0.73–0.86), patient global (r ! 0.62–0.82), fatigue (r !
0.78), swollen and tender joint count (r ! 0.53), modified
Sharp score (r ! 0.38) and physician global (r ! 0.36)
(16,22,68–70).

Construct validity. Principal component analysis re-
vealed 4 primary factors with high reliability (Cronbach’s
alpha): mobility/energy 0.79, self-care 0.75, mood/emotion
0.71, and physical contact 0.54 (69). There was a medium
effect size (ES; 0.71) for distinguishing those on disability
pension (22) and a large ES (0.81) for patients that took
days off of work in the previous year due to RA (16).

Ability to detect change. Responsiveness measured by
standardized response mean was shown to be &0.67 to
&0.51 for patients reporting improvement over 6 months,
&0.16 for no change, and 0.18 for deterioration (21,71).
Minimally important worsening of physical function as
measured by the HAQ (0.25 increase on HAQ) corresponds
to an increase of 2.0 in RAQOL score (16,72). A statistically
significant response was found 12 weeks after 37 patients
initiated biologic therapy (ES &1.13) (67); similarly, a 29%
improvement (14–10 score) was shown 12 months after
126 patients initiated biologic therapy (73).

Critical Appraisal of Overall Value to the
Rheumatology Community
The RAQOL has consistently shown good responsiveness
and validity as a quality of life measure in RA patients.
While quality of life measurement in RA is useful and
needed to help justify the high costs of new RA therapies,
there has been relatively little use of the RAQOL in clinical
trials or drug efficacy studies. Most cost-effectiveness stud-
ies in RA have relied upon mapping changes in HAQ on
indirect health utilities, and there have not yet been any
attempts to map the RAQOL similarly. The “physical con-

tact” dimension is unique to the RAQOL and represents an
important RA patient concern of avoiding shaking hands
or being touched. The greatest limitation of the RAQOL
may be its length, i.e., 30 items for an RA-specific measure
is hard to justify when there are popular and psycho-
metrically similar generic utility measures with 5 (EQ-5D)
to 36 (Short Form 36 Health Survey) items.
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Measures of Psoriatic Arthritis
Tender and Swollen Joint Assessment, Psoriasis Area and Severity Index (PASI), Nail
Psoriasis Severity Index (NAPSI), Modified Nail Psoriasis Severity Index (mNAPSI),
Mander/Newcastle Enthesitis Index (MEI), Leeds Enthesitis Index (LEI), Spondyloarthritis
Research Consortium of Canada (SPARCC), Maastricht Ankylosing Spondylitis Enthesis
Score (MASES), Leeds Dactylitis Index (LDI), Patient Global for Psoriatic Arthritis,
Dermatology Life Quality Index (DLQI), Psoriatic Arthritis Quality of Life (PsAQOL),
Functional Assessment of Chronic Illness Therapy–Fatigue (FACIT-F), Psoriatic Arthritis
Response Criteria (PsARC), Psoriatic Arthritis Joint Activity Index (PsAJAI), Disease
Activity in Psoriatic Arthritis (DAPSA), and Composite Psoriatic Disease Activity
Index (CPDAI)

PHILIP J. MEASE

INTRODUCTION

The approaches to assessment of psoriatic arthritis (PsA)
have matured significantly over the last decade due to the
need for reliable measures in clinical trials. Additionally,
there is a growing interest in a “treat to target” paradigm in
the management of rheumatic diseases, i.e., the goal of
achieving minimal disease activity or remission in order to
maximize clinical improvement and minimize long-term
damage, which requires quantitation of disease activity
through validated measures. This paradigm has gained
interest because of the increased understanding that has
come from trials and clinical registries of patients with
rheumatoid arthritis (RA) about the value of inhibiting the
impact of disease symptoms and structural damage on
function, quality of life, and long-term adverse outcomes
related to comorbidities such as cardiovascular disease
(1–4). It is becoming apparent that a similar value of tight
control and treating to target exists in the management of
PsA (5,6).

Work on outcome measures has been accomplished both

in individual centers and the collaborative efforts of these
centers through the Group for Research and Assessment of
Psoriasis and Psoriatic Arthritis (GRAPPA) and the Out-
come Measures in Rheumatology (OMERACT) associa-
tions.

The principle clinical features of PsA to be assessed on
physical examination include joint, skin and nail, enthe-
sial, and spine disease, as well as dactylitis, which results
from synovitis, tenosynovitis, and enthesitis. Disease ac-
tivity in these domains may wax and wane in concert, or
be divergent, contributing to the somewhat greater com-
plexity of assessment of PsA as compared to RA. Efforts are
underway to determine if composite measures of disease
activity and response to therapy can be developed that
effectively encompass all of these domains. Key domains
assessed by patient-reported outcomes include pain, pa-
tient global, function, quality of life, and fatigue. Many of
the measures of these clinical domains have been success-
fully adapted from measures used in the assessment of RA,
ankylosing spondylitis (AS), and psoriasis. As such, many
of these measures will only be touched on briefly in this
article, with a focus on their adaptation to PsA, and the
reader will be referred to their more extensive description
of the basic measure in other articles in this issue. Mea-
sures that are not addressed elsewhere in the issue will be
described in more detail in this article.

Through analysis of randomized controlled clinical tri-
als, registry data sets, and expert Delphi exercises, a
GRAPPA–OMERACT recommendation for a core set of
domains to be assessed in PsA clinical trials has been
established (7) (Figure 1). The set that should be assessed
in all clinical trials (inner ring, Figure 1) includes periph-
eral joint activity, skin activity, patient global, pain, phys-
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ical function, and health-related quality of life. Additional
domains that ideally should be assessed at some point in a
clinical development program include enthesitis, dactyli-
tis, spine disease, nail disease, fatigue, physician global,
acute-phase reactants, and structural status by radiograph
(second ring, Figure 1). Additional measures still consid-
ered in the “research” area of assessments in development
(outer ring, Figure 1) are computed tomography, magnetic
resonance imaging, and ultrasound imaging scoring sys-
tems; tissue analysis (e.g., skin and synovial biopsy); and
“participation” (ability to participate in meaningful life
activities). The measures used to assess the GRAPPA–
OMERACT domain set will be sequentially described in
the remainder of this article. References to trials in which
the measures have been used are summarized in recent
reviews of PsA treatment (5,8,9). Many of these measures

have not been officially validated in PsA, nor specifics of
performance characteristics evaluated, other than the dem-
onstration of their responsiveness and discriminant ability
in clinical trials; therefore, psychometric characterization
is not available for review for many measures.

The assessment of PsA has been aided by the develop-
ment and utilization of formal classification criteria,
which are used to select appropriate patients for clinical
trials and registries. The criteria of the Classification of
Psoriatic Arthritis Study Group were developed from an
in-depth clinical, laboratory, and radiographic study of
588 PsA cases and 536 controls with RA, AS, or undiffer-
entiated arthritis (10), using methods of logistic regression
analysis, latent class analysis, classification and regression
trees methodology, and receiver operating characteristic
curve analysis. A patient qualifies for the criteria if they
display inflammatory arthritis, enthesitis, and/or spondy-
litis and 3 points from a list of associated elements (Table
1). The criteria yielded a specificity of 98.7% and sensi-
tivity of 91.4%, superior specificity than previously devel-
oped criteria such as those of Moll and Wright or Vasey
and Espinoza (10).

GRAPPA is currently initiating an exercise to derive
simple clinical definitions for what constitutes “inflamma-
tory” arthritis, enthesitis, and spondylitis in order to aid
nonrheumatologists as they attempt to distinguish inflam-
matory from noninflammatory forms of these conditions
(Mease PJ: unpublished observations).

PERIPHERAL JOINT ASSESSMENT

A hallmark feature of psoriatic arthritis (PsA) is the pres-
ence of inflammatory arthritis, characterized by tenderness
and or swelling due to synovial inflammation. Unlike
rheumatoid arthritis (RA), wherein symmetric and polyar-
ticular involvement is frequently seen, PsA may present in
an oligoarticular and sometime monarticular pattern, often
asymmetric, with a tendency to gradually become more

Table 1. CASPAR criteria (10)*

1. Psoriasis
a. Current Psoriatic skin or scalp disease present today as judged by a

rheumatologist or dermatologist†
b. History A history of psoriasis that may be obtained from patient, family

doctor, dermatologist, or rheumatologist
c. Family history A history of psoriasis in a first- or second-degree relative

according to patient report
2. Psoriatic nail involvement Typical psoriatic nail dystrophy, including onycholysis, pitting,

and hyperkeratosis, observed on current physical examination
3. A negative test for RF By any method except latex, but preferably by enzyme-linked

immunosorbent assay or nephelometry, according to the local
laboratory reference range

4. Dactylitis
a. Current Swelling of an entire finger
b. History A history of dactylitis recorded by a rheumatologist

5. Radiologic evidence of juxtaarticular
new bone formation

Ill-defined ossification near joint margins (but excluding
osteophyte formation) on plain radiographs of a hand or foot

* To meet the criteria of the Classification of Psoriatic Arthritis (CASPAR) Study Group, a patient must have inflammatory
articular disease (joint, spine, or enthesial) with !3 points from 5 categories. RF ! rheumatoid factor.
† Current psoriasis is assigned a score of 2; all other features are assigned a score of 1.

Figure 1. Domains for psoriatic arthritis (7). PGA ! physician
global assessment; MRI ! magnetic resonance imaging; CT !
computed tomography; US ! ultrasound.
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polyarticular and symmetric over time. The pathophysio-
logic features of joint disease in PsA have recently been
reviewed (5).

TENDER AND SWOLLEN JOINT ASSESSMENT

Description

Purpose. Joints are palpated for the purpose of deter-
mining if they are tender and/or swollen, the latter imply-
ing the presence of active synovitis, and both implying the
presence of inflammation.

Content. Joints are assessed for tenderness and swell-
ing. The European League Against Rheumatism (EULAR)
manual of joint examination in RA (11) demonstrates ap-
propriate examination technique. A rule of thumb is to
apply "4 kg/cm2 of pressure (enough to blanch the tip of
the examiner’s fingernail) at the joint line. Joints assessed
include the distal interphalangeal (DIP), proximal inter-
phalangeal (PIP), and metacarpophalangeal joints of the
hands; the wrist, elbow, shoulder, acromioclavicular, ster-
noclavicular, temporomandibular, hip, knee, ankle, and
midtarsal joints; and the metatarsophalangeal and PIP
joints of the feet.

Number of items. For clinical trials, a 68 tender and 66
swollen joint count, including the DIP joints of the hands
and excluding hips for swelling, is recommended
(7,12,13). The DIP joints are included because of their
common involvement in PsA, unlike RA. There is also a
greater tendency for more asymmetric and oligoarticular
joint involvement in PsA than in RA. The DIP joints of the
toes are not included because these may be difficult to
evaluate reliably, and addition of these has not been dem-
onstrated to improve performance characteristics of joint
scoring systems (14). Although the 28 joint count, as used
in RA, has been found to have good performance charac-
teristics in a study of PsA phase II anti–tumor necrosis
factor randomized controlled trials (RCTs) (14), it has not
been recommended as an entry criteria or primary end
point for RCTs because of the potential to underassess
disease in the lower extremity and DIP joints, which
would have resulted in 20% of patients being excluded if
used to determine study eligibility (14). However, it
should be noted that a retrospective analysis of the phase
III infliximab trial in PsA demonstrated good performance
characteristics of the simplified joint counts evaluated,
including the 28 used in the Disease Activity Score in 28
joints (DAS28), a 32-joint count including the DIPs of the
hands and excluding the elbows and shoulders, and a
36-joint count including the DIPs of the hands and ankles
and excluding the shoulders, compared to the 68/66-joint
count (15). Furthermore, in this study, only 6.5% of pa-
tients would have been excluded if these joint counts had
been used to determine eligibility for trial enrollment.

Response options/scale. As in RA, the convention is to
count the presence or absence of tenderness and swelling
and not grade severity. Unlike RA, involvement of DIP
joints is common in PsA.

In RCTs, the tender and swollen joint counts are re-
ported separately and are used to determine the American
College of Rheumatology (ACR) response and the DAS and

DAS28 disease activity and EULAR response criteria, as
described for RA (see article on rheumatoid arthritis dis-
ease activity), as well as the Psoriatic Arthritis Response
Criteria (PsARC) (12,13), discussed below.

Recall period for items. Current presence or absence of
tenderness/swelling.

Examples of use. The tender and swollen joint count is
used in all clinical trials of PsA: Mease PJ. Psoriatic arthri-
tis: update on pathophysiology, assessment and manage-
ment. Ann Rheum Dis 2011;70 Suppl:i77–84 (5).

Mease PJ, Antoni CE. Psoriatic arthritis treatment: bio-
logical response modifiers. Ann Rheum Dis 2005;64 Sup-
pl:ii78–82 (8).

Mease PJ. Psoriatic arthritis: pharmacotherapy update.
Curr Rheumatol Rep 2010;12:272–80 (9).

Practical Application

Method of administration. Physical examination of 68
joints. Results are collected on a simple score sheet, on
paper, or electronically.

Scoring. Presence or absence of tenderness and swell-
ing.

Score interpretation. Used in composite measures of
arthritis such as the ACR score, DAS scoring systems, or
PsARC, as well as emerging composite scoring systems
(see below).

Respondent burden. Minimal.
Administrative burden. Minimal; takes "2 minutes to

complete with assistant to record, or slightly longer if no
assistant is available.

Psychometric Information

Method of development. Historically developed for RA
assessment.

Reliability. Regarding reliability in RA, see article on
rheumatoid arthritis disease activity. Regarding PsA, in a
reliability exercise involving 20 experts in PsA and anky-
losing spondylitis (AS), examining 10 patients with PsA
and 10 with AS, the intraclass correlation coefficient (ICC)
for tender joint count in the PsA patients was 0.78 (95%
confidence interval [95% CI] 0.61, 0.93) and for swollen
joint count was 0.50 (95% CI 0.27, 0.78) (16). The greater
variability in swollen joint count may have been partly
due to minimal prestudy standardization of swollen joint
assessment. In a subsequent exercise involving 10 rheu-
matologists and 9 dermatologists examining 20 PsA pa-
tients in a Latin square design, the ICC for tender joint
count among the rheumatologists was 0.81 (95% CI 0.68,
0.91) and for swollen joint count was 0.42 (95% CI 0.23,
0.65) (17). The analogous values among the dermatologists
were 0.73 (95% CI 0.56, 0.86) and 0.31 (95% CI 0.23, 0.57),
respectively.

Ability to detect change. The responsiveness of the
68/66 tender/swollen joint count has been demonstrated
quantitatively in clinical trials of infliximab and etaner-
cept in PsA. In a phase II trial of infliximab in PsA, the
standardized response mean of 68 tender joint count in the
treatment arm was #1.14 and in placebo was 0.07, for a t
value of 6.0 (14). In a similar analysis of a phase II trial of
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etanercept, these values were #1.25, 0.53, and 6.6, respec-
tively (14). In the same trials, the values for 66 tender joint
count were #1.15 and #0.11, respectively, with a t value
of 5.0 in the infliximab trial, and #1.53 and #0.20, respec-
tively, with a t value of 5.4 (14). By comparison, the t
values of the 28 tender/swollen joint counts were 5.4 and
3.8, respectively, in the infliximab trial and 5.8 and 4.1,
respectively, in the etanercept trial (14). By further com-
parison, the t values of the 78/76 tender/swollen joint
counts in the etanercept trial were 6.6 and 4.4, respectively
(14).

Validity. Validation of tender and swollen joint count
in PsA has not been performed.

Critical Appraisal of Overall Value to the
Rheumatology Community
Joint assessment for tenderness and swelling plays a sim-
ilar role as it does in RA, i.e., as a marker for presence of
inflammation in joints. Because of the involvement of DIP
joints and the tendency for PsA to be more asymmetric and
oligoarticular, an expanded joint count of 68 tender and 66
swollen joints is recommended to more accurately assess
the total burden of joint involvement. It appears that al-
though tender joint count appears to be reliably assessed,
there are still challenges in interrater reliability in swollen
joint counts. In a study using dolorimetry, it has been
suggested that patients with PsA display less tenderness
with joint pressure than patients with RA (18).

SKIN ASSESSMENT

Psoriasis lesions may occur virtually anywhere on the
skin, but are most commonly found on extensor surfaces
and in the scalp. In the most common form of psoriasis,
plaque psoriasis or psoriasis vulgaris, the lesions have
variable degrees of erythema, induration, and scale. Most
trials involving psoriasis patients are restricted to patients
with this variant. Other less common variants include
guttate, erythrodermic, and pustular psoriasis. Separate
instruments are used to measure nail changes. The follow-
ing are commonly-used psoriasis measures in psoriatic
arthritis (PsA) randomized controlled trials (RCTs) and
registries to assess plaque psoriasis. Although most ex-
pertly performed by dermatologists, they can be performed
adequately by rheumatology clinicians trained in their use
(17).

The measure most commonly used as a primary out-
come measure in psoriasis trials, the Psoriasis Area and
Severity Index (PASI) (19), is typically a secondary mea-
sure in PsA clinical trials. Because its performance char-
acteristics are diminished in patients with low lesional
burden, it is not typically calculated in patients with $3%
body surface area (BSA) involvement with psoriasis le-
sions. Therefore, not all patients in an RCT will be PASI
measurable. To account for this and insure some psoriasis
measurement in all patients, some trials require the pres-
ence of at least 1 measurable “target lesion” of at least 2 cm
in diameter. Measurable implies that the lesion is not in
the scalp or groin. A BSA score (20,21) of lesional involve-
ment and the Physician Static Global Assessment (PSGA

or PGA) (22) are 2 other commonly used measures in PsA
trials. Other psoriasis measures, such as the National Pso-
riasis Foundation Psoriasis Score (23), the Lattice System
PGA (22), or the Copenhagen Psoriasis Severity Index
(CoPSI) (24) scoring systems, have not been used in PsA
trials or registries and therefore are not further commented
upon here. These and other instruments that have been
developed for psoriasis trials should be considered in the
future for use in PsA trials if they show superior psycho-
metric properties to or greater feasibility than the PASI, as
has been suggested for the CoPSI (24).

The most basic assessment of psoriasis lesional burden
is the BSA score (20,21). The typical method to assess BSA
is to consider the surface area of the patient’s handprint
(palm and fingers) as representing 1% of the body’s surface
area. The clinician then estimates how many “handprints”
would be filled by the summated lesions on the person’s
body. Although planimetric study suggests that the area of
a flat closed hand is 0.70–0.76% of the BSA, the handprint
rule has become accepted as the standard approach to
estimation of BSA (25).

PSORIASIS AREA AND SEVERITY INDEX
(PASI)

Description

Purpose. To provide quantitative assessment of psoria-
sis lesional burden based on the amount of BSA involved
and degree of severity of erythema, induration, and scale,
weighted by body part.

Content. The PASI was developed within a clinical trial
and measures both surface area and lesional severity of
psoriasis (19).

Number of items. 4 items (surface area, severity of ery-
thema [redness], induration [thickness], and desquama-
tion [scale]) evaluated for 4 body areas (head, trunk, and
upper and lower extremities).

Response options/scale. The head, upper extremities,
lower extremities, and trunk are assessed separately and
then combined using weighting based on the surface area
represented by each area (head ! 0.1, upper extremities !
0.2, trunk ! 0.3, and lower extremities ! 0.4). The degree
of erythema, induration, and scale in each area is judged
on a 0–4 scale, the sum of which represents disease se-
verity. The area of involvement of each area is graded from
0–6, depending on the estimated percentage of lesional
area (0 ! 0%, 1 ! $10%, 2 ! 10–29%, 3 ! 30–49%, 4 !
50–69%, 5 ! 70–89%, and 6 ! 90–100%). These body
scores are multiplied by the disease severity score and the
weighting for each body area, yielding a score between 0
and 72. In trials, PASI calculators are supplied to facilitate
ease of scoring.

Recall period for items. Current evaluation.
Examples of use. Widely used in clinical trials of pso-

riasis and PsA. Not typically used in clinical practice
because of complexity.

Practical Application

How to obtain. The PASI can be obtained online at
http://www.dermnetnz.org/scaly/pasi.html, as well as
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from the primary article on its development (19). Training
videos have also been developed. The Group for Research
and Assessment of Psoriasis and Psoriatic Arthritis (online
at http://www.grappanetwork.org) has developed such a
video for the purpose of teaching skin and nail assessment
to clinicians and trainees, and for use in the performance
of clinical trials.

Method of administration. Physical examination; can
be recorded on paper or entered into a computer or calcu-
lator instrument.

Scoring. The body is divided into 4 regions: head and
neck (H; 10% of a person’s skin), upper extremities (A;
20%), trunk (T; 30%), and lower extremities (L; 40%).
Each of these areas is scored individually, and then the 4
values are combined for the total PASI score. For each
body region, the percentage of area of skin involved is
estimated and then assigned a grade from 0–6. Grade 0 is
assigned for 0% of the area involved, grade 1 for $10%,
grade 2 for 10–29%, grade 3 for 30–49%, grade 4 for
50–69%, grade 5 for 70–89%, and grade 6 for 90–100%.
Within each region, the severity of psoriasis is estimated
by erythema, induration, and desquamation. Severity pa-
rameters are measured on a scale of 0–4, from absent to
very severe.

The sum of all 3 severity parameters is then calculated
for each region of skin, multiplied by the area grade as-
signed for that body region and multiplied by weight of the
respective section (0.1 for head and neck, 0.2 for upper
extremities, 0.3 for body, and 0.4 for lower extremities).

PASI ! 0.1 % (EH & IH & DH) % AH & 0.2
% (EA & IA & DA) % AA & 0.3 % (ET & IT & DT)

% AT & 0.4 % (EL & IL & DL) % AL

where E ! erythema, I ! induration, D ! desquamation,
and A ! area.

Score interpretation. Score range is 0–72. Not reliable
in patients who have $3% BSA lesional involvement and
since it is rare to have a PASI score '40, nearly one-half of
the scale is not used.

Respondent burden. Minimal.
Administrative burden. Takes "5 minutes to perform

with an assistant recording, or slightly longer if not.
Translations/adaptations. A simplified version has

been developed, but not yet used, in PsA trials (26). A
patient self-administered PASI has been shown to be reli-
able and correlates closely with the PASI, suggesting that it
can be used when a skilled evaluator is not present (27).

Psychometric Information

Method of development. The PASI score was developed
empirically for a trial of a retinoid therapy of psoriasis in
1978 (19).

Acceptability. Acceptable for clinical trials but not used
in clinical practice.

Reliability. Subjective scoring of erythema, induration,
and scale by a single trained observer has been demon-
strated to be reliable compared to objective measures such
as laser Doppler flowmeter, spectrodiometer, erythema
meter, and chromameter (erythema); ultrasound (indura-
tion); and optical profilometry and scanning macrophoto-

graphic densitometry (scale) (25). In a study involving
experienced and inexperienced clinicians, intrarater reli-
ability was superior in experienced versus inexperienced
clinicians (" ! 1.2 versus 3.2) (22). Interrater variation was
greater, again superior in experienced compared to inex-
perienced clinicians (" ! 8.1 versus 9.6). In a study com-
paring 10 rheumatologists and 9 dermatologists, all of
whom had experience with PASI scoring, examining pa-
tients with PsA, the intraclass correlation coefficient for
the PASI among dermatologists was 0.74 (95% confidence
interval [95% CI] 0.58, 0.87) and for rheumatologists was
0.70 (95% CI 0.53, 0.85). This suggested that the instru-
ment could be applied reliably by trained clinicians in
both specialties.

Validity. Content validity is based on the fact that the
PASI measures objective skin lesion parameters of sever-
ity. However, the PASI does not include a fuller set of
elements considered important to patient’s assessment of
severity such as “embarrassment over appearance” and
itching (25). The lack of a gold standard measure of pso-
riasis severity limits the ability to establish criterion va-
lidity (25).

Ability to detect change. The PASI score has been used
widely in clinical trials of psoriasis and PsA and demon-
strates excellent ability to detect change and discriminate
from placebo.

Critical Appraisal of Overall Value to the
Rheumatology Community
There is poor sensitivity to change and responsiveness in
mild psoriasis, so application is restricted to those with
!3% BSA, and since it is rare to encounter a patient with
a PASI score '40, nearly one-half of the range of the scale
is unused. The features of erythema and scale may vary
with changes in temperature and humidity and the use of
emollients, instituting variables unrelated to an interven-
tional therapy. The PASI instrument is also impractical to
use in clinical practice (25). Despite these limitations, the
PASI remains the most commonly used quantitative in-
strument to assess psoriasis in clinical trials. A standard
threshold to report efficacy in a clinical trial is the PASI75
response, i.e., the percentage of patients achieving at least
75% improvement in the PASI score. This benchmark was
established in a meeting between the Food and Drug Ad-
ministration and the Dermatology Advisory Council in
1998. Some have criticized that this is too stringent a
benchmark, in that many patients do not seek to change
therapy until below a PASI50 response; the PASI50 is also
associated with significant improvement in quality of life
and is discriminant in clinical trials (28). However, despite
these points, the PASI75 has remained the benchmark. As
more effective therapies have emerged recently, PASI90
response is also measured.

The target lesion score has been used in PsA clinical
trials to allow assessment of at least 1 psoriatic lesion in
patients, since patients with low BSA involvement with
psoriasis are not reliably measured by the PASI score. An
evaluable lesion (not in the scalp, groin, or axilla) of at
least 2 cm in diameter is serially evaluated for change in
size (diameter) and degree of erythema, induration, and
scale on a 0–3 scale of severity.
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PSGA or PGA
The PGA is an overall assessment of the patient’s skin
lesions, on a scale of 7 descriptors, in which 0 ! clear and
6 ! very severe (22). It is less quantitative than the PASI
but is simpler to use and is widely recognized and ac-
cepted by dermatologists.

NAIL ASSESSMENT

There is evidence of nail disease in up to 50% of patients
with psoriasis and up to 80% of patients with psoriatic
arthritis (PsA) (17). Characteristic nail changes involving
the nail matrix include pitting, leuconychia, lunular red
spots, and nail plate crumbling, whereas changes in the
nail bed yield onycholysis and subungual hyperkeratosis,
“oil-drop change,” salmon spots, or splinter hemorrhages.
The Nail Psoriasis Severity Index (NAPSI) is the most
comprehensive assessment of nail disease used in psoria-
sis clinical trials (29). In this system, the nail is divided
into 4 quadrants and 1 point is awarded if there is any
finding of nail matrix and 1 point is awarded for nail bed
change that is seen, per quadrant, or 0–8 per nail. This
yields a potential total score of 80 if just the fingers are
used and 160 if the toes are included. The original study
describing the instrument showed good reproducibility
(21) and a subsequent study showed good interrater reli-
ability (30). This instrument is routinely used in psoriasis
clinical trials. A modification of this system (mNAPSI) is a
shorter and more feasible scoring system that has demon-
strated excellent interrater reliability (31) and has been
used in PsA clinical trials.

NAIL PSORIASIS SEVERITY INDEX (NAPSI)

Description

Purpose. To develop an objective reproducible tool for
scoring nail psoriasis.

Content. Each nail is scored by the presence or absence
of nail bed psoriasis and nail matrix psoriasis. Nail bed
psoriasis includes onycholysis (separation of the nail bed),
splinter hemorrhages (small, dark brown, linear marks un-
der the nail), hyperkeratosis (thickened nail keratin), and
oil-drop dyschromia (reddish-brown discoloration under
the nail plate), while nail matrix psoriasis includes pitting
(sharply defined depressions in the nail surface), leu-
konychia (white spots in the nail plate), crumbling, and
red spots in the lunula.

Number of items. Evaluation of the nail bed and nail
matrix are performed for each nail.

Response options/scale. Each fingernail is divided into
4 quadrants. For nail bed psoriasis, if no nail bed features
are present, a score of 0 is assigned. A score of 1 is assigned
if nail bed features are present in 1 quadrant of the nail, 2
if present in 2 quadrants, 3 if present in 3 quadrants, and
4 if present in 4 quadrants.

For nail matrix psoriasis, if no nail matrix features are
present, a score of 0 is assigned. A score of 1 is assigned if
nail matrix features are present in 1 quadrant of the nail, 2
if present in 2 quadrants, 3 if present in 3 quadrants, and

4 if present in 4 quadrants. The nail bed score and nail
matrix score are added together to produce a total score for
each nail, ranging from 0–8.

Recall period for items. Current.
Examples of use. Used in psoriasis randomized con-

trolled trials (RCTs).

Practical Application

How to obtain. Available from the original article (29).
Method of administration. Physical examination, re-

corded on paper or electronically.
Scoring. Each nail has a possible score of 0–8, with a

total possible score of 0–80 for fingernails, or 0–160 if
toenails are included.

Score interpretation. Higher scores represent worse
nail disease.

Respondent burden. Minimal.
Administrative burden. Takes 5–10 minutes to com-

plete scoring, depending on amount and severity of nail
disease.

Translations/adaptations. An abbreviated “target nail”
version of the NAPSI is described in the original article
(29). In this adaptation, 1 nail is selected, and the presence
or absence of 8 parameters (onycholysis, splinter hemor-
rhages, hyperkeratosis, oil-drop dyschromia, pitting, leu-
konychia, crumbling, and red spots in the lunula) is as-
sessed in 4 quadrants, yielding a total possible score of
0–32.

Psychometric Information

Acceptability. Acceptable for use by dermatologists in
psoriasis RCTs but in PsA, either the mNAPSI or the single
target nail NAPSI are utilized.

Reliability. An informal assessment of the NAPSI in
its original development study, involving 37 dermatol-
ogists, demonstrated good agreement between evaluators
(29).

Validity. Not validated in psoriasis or PsA. A meta-ana-
lysis of nail assessment in psoriasis RCTs has reviewed the
NAPSI and other measures and identified the need for
validation (32).

Ability to detect change. The NAPSI has shown respon-
siveness and discrimination in psoriasis RCTs. The target
nail NAPSI showed responsiveness in a placebo-con-
trolled study of golimumab in patients with PsA (33).

Critical Appraisal of Overall Value to the
Rheumatology Community

The NAPSI is a detailed and highly quantitative instru-
ment used in psoriasis RCTs but not in practice, and often
a simpler measure, such as the mNAPSI or nail visual
analog scale (VAS), is used in PsA clinical trials, wherein
not all examiners are necessarily dermatologists, may be
utilized.
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MODIFIED NAIL PSORIASIS SEVERITY INDEX
(MNAPSI)

Description

Purpose. To develop a nail scoring method that is sim-
pler and more reliable than the NAPSI.

Content. For each fingernail, 7 groups of features are
evaluated: pitting, onycholysis and oil-drop dyschromia,
nail plate crumbling, leukonychia, splinter hemorrhages,
hyperkeratosis, and red spots in the lunula. Pitting, onych-
olysis and oil-drop dyschromia, and crumbling (including
fragmentation and horizontal ridging of the nail bed) are
graded from 0–3 in severity. Leukonychia, splinter hem-
orrhages, hyperkeratosis, and red spots in the lunula are
graded as either present or absent.

Number of items. 7 groups of features are evaluated for
each fingernail.

Response options/scale. Onycholysis and oil-drop dys-
chromia are considered together. If no part of the nail has
onycholysis or dyschromia, a score of 0 is assigned. If
# 10% of the nail has onycholysis or dyschromia a score of
1 is assigned, if 11–30% is involved a score of 2 is as-
signed, and if '30% is involved a score of 3 is assigned.

Pitting is scored by the number of pits present in the
nail. Only pits distinctly separate from nail plate crum-
bling are scored. A nail with no pits is assigned a score of
0, a nail with 1–10 pits is assigned a score of 1, 11–49 pits
is assigned a score of 2, and !50 pits is assigned a score of
3.

Crumbling may be associated with pitting. If no crum-
bling is present, the nail is assigned a score of 0. If crum-
bling is present in 1–25% of the nail, a score of 1 is
assigned. If 26–50% is involved, a score of 2 is assigned. If
'50% is involved, a score of 3 is assigned.

Leukonychia, splinter hemorrhages, hyperkeratosis, and
red spots in the lunula are scored only by their presence or
absence. A score of 1 indicates the presence of a feature,
and a score of 0 indicates absence.

Recall period for items. Current.
Examples of use. Used in PsA clinical trials.

Practical Application

How to obtain. Measure is available from the original
article (31).

Method of administration. Physical examination, re-
corded on paper or electronically.

Scoring. 0–13 per nail and 0–130 for all fingernails.
Score interpretation. Higher scores represent worse

nail disease.
Respondent burden. Minimal.
Administrative burden. Scoring takes $5 minutes to

perform.

Psychometric Information

Method of development. The mNAPSI was developed
by rheumatologists with assistance from dermatologists as
a measure simpler than the NAPSI for clinical trials.

Acceptability. Acceptable.

Reliability. Excellent intraobserver agreement has been
demonstrated among PsA patients, with an intraclass cor-
relation coefficient of 0.92 (95% confidence interval 0.87,
0.97) (31).

Validity. The mNAPSI retains the content validity of
the original NAPSI in that it retains all clinically relevant
aspects of psoriatic nail disease (30). A significant corre-
lation (P $ 0.05) has been found between mNAPSI scores
and several other clinical measures of PsA (including phy-
sician global PsA disease severity VAS, swollen joint
count, tender joint count, and patient global nail severity
VAS), providing construct validity (31).

Ability to detect change. Responsiveness is currently
being assessed in PsA clinical trials.

Critical Appraisal of Overall Value to the
Rheumatology Community
This system does away with quadrant analysis and is
simpler to perform, and is therefore more practical for
clinical trials, and demonstrates excellent intra- and inter-
rater reliability (31).

Nail VAS
A simple nail VAS scoring system or overall assessment of
mild/moderate/severe has also been employed in PsA tri-
als in order to gain an impression of therapeutic effect.

ENTHESITIS

Enthesitis is characterized by inflammation at sites of ten-
don, ligament, and joint capsule fiber insertion into bone,
and is considered a pathophysiologically important aspect
of psoriatic arthritis (PsA), as well as other spondylarthriti-
des (SpA) (34). Recent registry and clinical trial patient
sets have found enthesitis in approximately 30–50% of
PsA patients (35). Although classically depicted involving
the Achilles tendon and plantar fascia insertion sites, en-
thesitis can involve many parts of the body, including
periknee, pelvis, spine (vertebral ligament insertion), rib
cage, shoulder, and elbow. Several enthesitis scoring mea-
sures have been developed, some originally developed in
patients with ankylosing spondylitis (AS). All involve a
standard palpation approach, i.e., applying "4 kg/cm2 of
pressure (enough to blanch the tip of the examiner’s fin-
gernail) and ascertaining the presence/absence and, in
some indices, severity of tenderness.

MANDER/NEWCASTLE ENTHESITIS INDEX
(MEI)

Purpose. The MEI was originally developed to assess all
clinically accessible entheses potentially involved in AS.

Method of development. Based on clinical experience,
the investigators identified a large number of potentially
involved enthesial sites. After removing sites that did not
produce tenderness on palpation in any of 19 study pa-
tients, the instrument specified 66 sites for assessment
(36).
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Scoring. A scoring system based on the patient’s re-
sponse to palpation over the entheses is rated from 0–3
(where 0 ! no pain, 1 ! mild tenderness, 2 ! moderate
tenderness, and 3 ! wince or withdraw). A maximum total
score of 90 is possible (36).

Examples of use. The MEI has not been used in random-
ized controlled trials (RCTs) because of burden of admin-
istration and concern about reliability.

Critical Appraisal of Overall Value to the
Rheumatology Community
The instrument has been criticized for the large number of
sites examined, rendering it too time consuming for use in
clinical trials, as well as overlap of many sites with fibro-
myalgia tender point sites. Further, the 0–3 scoring system
could contribute to greater inter- and intrarater inconsis-
tency. It has never been used in an RCT and therefore has
not been evaluated for reliability or responsiveness. How-
ever, it is often referred to for the purpose of describing the
overall set of potential enthesis sites from which other
measures have derived their simpler version. Indeed, the
Maastricht scoring system (see below) was derived from
the MEI and in the process, a validation exercise for the
MEI was performed (16).

LEEDS ENTHESITIS INDEX (LEI)

Description

Purpose. To assess enthesitis in patients with PsA.
Whereas other enthesitis measures described here were
developed and/or validated in patients with AS, the LEI
was developed specifically for PsA (37).

Content. Enthesial sites include the bilateral lateral epi-
condyles, medial femoral condyles, and Achilles tendon
insertions.

Number of items. 6 enthesial sites.
Response options/scale. Presence or absence of tender-

ness.
Recall period for items. Current.
Examples of use. Used in several PsA trials being con-

ducted currently.

Practical Application

How to obtain. Description of sites can be found in the
original article (37) and examination technique is present
on the Group for Research and Assessment of Psoriasis and
Psoriatic Arthritis (GRAPPA) web site (http://www.grap
panetwork.org).

Method of administration. Physical examination; re-
sults can be recorded on paper document or electronically.

Scoring. Tenderness on examination is recorded as ei-
ther present (1) or absent (0) for each of the 6 sites, for an
overall score range of 0–6.

Score interpretation. Higher count represents greater
enthesitis burden.

Respondent burden. Minimal.
Administrative burden. Takes "30 seconds to com-

plete.

Psychometric Information

Method of development. Similar to the methodology
used to develop the Maastricht Ankylosing Spondylitis
Enthesis Score (MASES; see below), the 6 sites of the
measure were selected based on a stepwise data reduction
to identify those sites most commonly involved.

Acceptability. Acceptable.
Reliability. In the study involving comparison of mea-

sures in the assessment of AS and PsA spondylitis pa-
tients, the LEI demonstrated an intraclass correlation co-
efficient (ICC) of 0.81 (95% confidence interval [95% CI]
0.65, 0.94) (16).

Validity. In a study comparing the LEI, MEI, MASES,
modified Spondyloarthritis Research Consortium of Can-
ada (SPARCC; 8 sites), and Major indices in PsA patients
commencing disease-modifying therapy, clinical parame-
ters of disease activity correlated most consistently with
the LEI (37).

Ability to detect change. In the study described above,
the greatest effect size at 6 months was demonstrated with
the LEI and modified SPARCC, moderate change with the
Major, and small for the MASES and MEI (37). In this same
exercise, the LEI showed the least floor effect (scoring 0
when MEI was '0) of any of these indices (37).

Critical Appraisal of Overall Value to the
Rheumatology Community
In an open-label longitudinal treatment study including
several enthesial measures, the LEI showed the closest
correlation with other disease activity measures, was re-
sponsive, and showed the least floor effect, i.e., indicating
its ability to identify the majority of PsA patients with
enthesitis (37).

SPONDYLOARTHRITIS RESEARCH
CONSORTIUM OF CANADA (SPARCC)

Description

Purpose. To assess enthesitis in patients with SpA. The
SPARCC created a measure for enthesitis in SpA in general
(i.e., not limited to PsA or AS).

Content. Enthesial sites examined include the bilateral
Achilles tendons, plantar fascia insertion at the calcaneus,
patellar tendon insertion at the base of the patella, quad-
riceps insertion into the superior border of the patella,
supraspinatus insertion into the greater tuberosity of the
humerus, and medial and lateral epicondyles.

Number of items. 16 enthesial sites.
Response options/scale. Presence or absence of tender-

ness.
Recall period for items. Current.

Practical Application

How to obtain. List of sites is in the original article (38).
Examination method may be viewed online at www.ar-
thritisdoctor.ca and is also present on the GRAPPA web
site (http://www.grappanetwork.org).
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Method of administration. Physical examination; re-
sults can be recorded on paper document or electronically.

Scoring. Tenderness on examination is recorded as ei-
ther present (1) or absent (0) for each of the 16 sites, for an
overall score range of 0–16.

Score interpretation. Higher count represents greater
enthesitis burden.

Respondent burden. Minimal.
Administrative burden. Takes "2–5 minutes to com-

plete.
Translations/adaptations. Modified versions with

fewer but more commonly involved sites (6 and 8 sites)
showed greater responsiveness and were more discrimi-
nant between treatment and placebo (6 sites) (38).

Psychometric Information

Method of development. Selection of enthesitis sites
was based on information from published power Doppler
ultrasound in SpA patients compared to rheumatoid ar-
thritis patients and healthy controls, and magnetic reso-
nance imaging studies of the shoulder in AS patients. The
most frequent enthesitic sites were selected (38).

Acceptability. Acceptable.
Reliability. In a study comparing enthesitis indices in

patients with AS versus PsA with spondylitis, the 8-site
SPARCC index showed an ICC of 0.81 (95% CI 0.64, 0.93)
(16).

Validity. The instrument has not been validated in PsA.
In patients with AS, substantial correlations have been
observed between the SPARCC enthesitis score and the
Bath Ankylosing Spondylitis Disease Activity Index, Bath
Ankylosing Spondylitis Function Index, and patient
global (38).

Ability to detect change. In a study of 9 patients ran-
domized to adalimumab, a nonsignificant reduction in the
SPARCC index scores was recorded at 12 weeks. The
SPARCC scores had decreased further at the 24-week as-
sessment (P ! 0.04).

MAASTRICHT ANKYLOSING SPONDYLITIS
ENTHESIS SCORE (MASES)

Description

Purpose. The original purpose was for the assessment of
enthesitis in AS, and now is additionally used in PsA and
SpA in general.

Content. Clinical scoring system for enthesitis in SpA,
including AS and PsA. Enthesial sites assessed include the
bilateral first costochondral joints, seventh costochondral
joints, posterior superior iliac spines, anterior superior
iliac spines, iliac crests, proximal insertion of Achilles
tendons, and the fifth lumbar spinous process.

Number of items. 13 enthesial sites.
Response options/scale. Presence or absence of tender-

ness.
Recall period for items. Current.
Endorsements. Recommended by the Assessment of

SpondyloArthritis international Society for use in ran-
domized controlled trials of AS and SpA.

Examples of use. Used in AS clinical trials, emerging
trials with the recently adopted axial SpA criteria, and PsA
trials.

Practical Application

How to obtain. List of entheses in the original article
(39) and examination technique is demonstrated on the
GRAPPA web site (http://www.grappanetwork.org).

Method of administration. Physical examination; re-
sults can be recorded on paper document or electronically.

Scoring. Tenderness on examination is recorded as ei-
ther present (1) or absent (0) for each of the 13 sites, for an
overall score range of 0–13 (39).

Score interpretation. Higher scores reflect greater en-
thesitis burden.

Respondent burden. Minimal.
Administrative burden. Completion by health profes-

sional takes 2–5 minutes.

Psychometric Information

Method of development. Recognizing that the MEI was
too lengthy for use in clinical trials, Heuft-Dorenbosch and
colleagues employed the MEI in AS patients over 2 years,
and selected the 13 most specific and sensitive sites from
that index to constitute the MASES (39).

Acceptability. Acceptable. The MASES correlates well
with the MEI, and the reduction in site number and re-
moval of intensity grading yields a more practical instru-
ment.

Reliability. In a study in which several enthesitis indi-
ces were compared in the evaluation of patients with AS or
PsA with spondylitis, moderate intraobserver agreement
was demonstrated among PsA patients, with an ICC of 0.56
(95% CI 0.34, 0.82). The ICC for the MASES was greater in
patients with AS than in PsA (16).

Validity. The instrument has not been validated in PsA.
Ability to detect change. Discrimination and respon-

siveness have been demonstrated in a trial of golimumab
in PsA (33) as well as multiple studies in AS.

Berlin (Major)
This is a 12-site enthesitis index (40) (Table 2) used in
studies of AS, and was also evaluated in the Interna-
tional Spondyloarthritis Interobserver Reliability Exercise
(INSPIRE) trial, although it showed lower ICC values than
the Leeds and SPARCC instruments in PsA patients (16).
This instrument has not been used in PsA trials.

San Francisco
This is a 14-site enthesitis index (41) (Table 2) employed
in trials of AS that, like the Major, showed lower ICCs in
PsA patients in the INSPIRE study and has not been used
in PsA trials (16).

4 Point
The 4 point enthesitis measure includes both Achilles
tendon and plantar fascia insertions and may be graded as
present or absent or scored on a 0–3 scale of severity. This
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measure has shown discrimination and responsiveness in
2 infliximab trials in PsA and the etanercept trial known as
Psoriasis Randomized Etanercept Study in Subjects with
Psoriatic Arthritis (5,8,9); however, it did not perform as
well as measures with a greater number of sites in a com-
parative study (16).

DACTYLITIS

Dactylitis, or “sausage digit,” is characterized by swelling
of an entire finger due to synovitis, tenosynovitis, enthesi-
tis, and soft tissue edema (12,13,42). Its presence helps
distinguish psoriatic arthritis (PsA) from other forms of
arthritis, and is found in 16–48% of reported PsA cases
(43). In PsA clinical trials over the past decade (5,8,9,44),
dactylitis has been assessed by having the investigator
examine each finger and determine if it is swollen or not
(12,13,45). On occasion, a severity score of 0–3 (where 0 !
no swelling or pain and 3 ! severe swelling and pain) has
been utilized as well. Both the methods of simple count
and scoring have demonstrated responsiveness and dis-
crimination in anti–tumor necrosis factor trials (5,8,9).
Recently, a more quantitative dactylitis measure, the Leeds
Dactylitis Index (LDI), has been developed and is de-
scribed below.

LEEDS DACTYLITIS INDEX (LDI)

Description

Purpose. To quantitatively measure dactylitis. The LDI,
using a measurement instrument known as a dactylometer,
has been recently developed but not yet used in a random-

ized controlled trial (RCT) (43). In this method, circumfer-
ence of the affected fingers, circumference of contralateral
fingers, and tenderness of affected fingers are all assessed
for a total score.

Content. Evaluation of finger size and pain to assess for
the presence of dactylitis.

Number of items. Evaluation of each of 20 fingers for
size and tenderness.

Response options/scale. See below.
Recall period for items. Current.
Examples of use. Currently being used in PsA RCTs.

Practical Application

How to obtain. The measure is available in the original
article (43). The tool developed for measuring digital cir-
cumference is available online at www.mie-uk.com.

Method of administration. The clinician marks which
fingers are affected on a diagram displaying fingers and
toes. Circumferences of the affected and contralateral fin-
gers are then measured around the proximal phalanx, as
close as possible to the web space, using either a measur-
ing tape or a precalibrated loop. The clinician then
squeezes the affected fingers with moderate pressure and
documents the patient’s response: 0 ! no tenderness, 1 !
tender, 2 ! tender and winces, and 3 ! tender and with-
draws (43).

Scoring. The ratio of circumference between an affected
finger and the contralateral unaffected finger is recorded. If
both sides are affected, the circumference of the affected
finger is compared to normative data supplied in a table.
The tenderness score (0–3) for a finger with dactylitis is
recorded, and a total score is generated for each finger. If

Table 2. Enthesial sites assessed in outcome measures for enthesitis (16)*

MASES
Major

(Berlin) SPARCC
San

Francisco
PEST

(Leeds)
4

point

C1/C2 X
C7/T1 X
T12/L1 X
First costochondral R, L
Seventh costochondral R, L
Supraspinatus insertion R, L
Lateral epicondyle humerus R, L R, L
Medial epicondyle humerus R, L
Posterior superior iliac spine R, L
Anterior superior iliac spine R, L R, L
Iliac crest R, L R, L
Fifth lumbar spinous process X X
Ischial tuberosity R, L
Proximal Achilles R, L R, L R, L R, L R, L R, L
Greater trochanter R, L R, L R, L
Medial condyle femur R, L R, L
Lateral condyle femur R, L
Insertion plantar fascia R, L R, L R, L R, L
Quadriceps insertion patella R, L
Inferior pole patella R, L
Tibial tubercle R, L

* MASES ! Maastricht Ankylosing Spondylitis Enthesis Score; SPARCC ! Spondyloarthritis Research Consortium of Canada;
PEST ! Psoriasis Epidemiology Screening Tool; X ! single site present, not bilateral; R ! right; L ! left.
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multiple fingers are affected, each score is added together
to produce a total for the patient (38). A difference in
digital circumference of !10% is used to define a finger
with dactylitis.

Score interpretation. A higher score is associated with
worse dactylitis (43).

Respondent burden. Minimal burden to the patient; no
discomfort.

Administrative burden. Assessment and scoring time
by the clinician depends on the number of affected fingers;
however, total administration should take $10 minutes
(43).

Translations/adaptations. A later modification of the
LDI (referred to as the LDI basic) replaced the original
tenderness grading (0–3) with a binary score reflecting
either the presence or absence of tenderness (1 or 0, re-
spectively) (45).

Psychometric Information

Method of development. Developed in a patient study
specific for the development of this measure (43).

Acceptability. Acceptable.
Reliability. In a study involving 20 rheumatologists ex-

pert in PsA and ankylosing spondylitis who examined 20
patients, overall interobserver scores indicated a strong
agreement, with an intraclass correlation coefficient of
0.70 (95% confidence interval 0.49, 0.89) (16).

Validity. Discrimination capability has not yet been as-
sessed and the measure has not been validated.

Ability to detect change. Responsiveness to change has
been demonstrated in a small open study of treated PsA
patients (45).

Critical Appraisal of Overall Value to the
Rheumatology Community
The strength of this method is its quantitative objectivity.
A weakness is that it takes more time to perform than an
observational count. When matching fingers are involved,
reference values gathered by Helliwell and colleagues in
2005 are used to calculate the dactylitis score. While these
values are grouped by sex, they do not control for other
variables such as age or body mass index (43).

SPINE ASSESSMENT

The prevalence and impact of spine disease in psoriatic
arthritis (PsA) has not been as well characterized as more
peripheral manifestations of the disease. Classified as a
spondylarthritis based on overlapping clinical and patho-
logic features with ankylosing spondylitis (AS), spinal in-
flammation does occur in up to one-half of PsA patients.
Manifestations include sacroiliitis, spinal joint and enthe-
sial inflammation, and ankylosis in the form of bridging
syndesmophytes. The spinal manifestations of PsA tend to
be less severe than those seen in AS. Because spine in-
volvement tends to be mild and inconstant, it has not been
systematically assessed in clinical trials of PsA. Rather, it
appears that investigators, clinicians, and regulators tend
to adopt the research findings of AS and extrapolate to PsA

in the spine in the absence of specific clinical trial data
from PsA patients.

Commonly used measures in AS trials include the Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI)
(46), Bath Ankylosing Spondylitis Function Index (BASFI)
(47), and Bath Ankylosing Spondylitis Metrology Index
(48). The BASDAI is a set of 6 visual analog scale (VAS)
patient questionnaires regarding fatigue, pain, and stiff-
ness. A study of the BASDAI in PsA showed a high corre-
lation with a VAS of overall arthritis activity, but the
correlation was similar in patients with a greater amount
of axial disease as compared to patients with a greater
amount of peripheral disease (49). Also, it did not correlate
with the physician’s perception of disease activity or with
treatment decisions. Therefore, the BASDAI did not dis-
criminate between axial and peripheral disease activity.
Similarly, the BASFI demonstrated a high correlation with
other measures of function, such as the Health Assessment
Questionnaire (HAQ) disability index (DI) and Short Form
36 (SF-36), but did not discriminate between patients with
predominantly axial versus peripheral disease, and there-
fore offers no advantage over the commonly used HAQ DI
and SF-36 (50).

In a study of 10 patients with AS and 10 patients with
PsA spondylitis, 10 experts in AS and 10 experts in PsA
performed AS spine examinations and found there to be
good performance characteristics and interobserver reli-
ability (intraclass correlation coefficient 0.89) using stan-
dard AS metrology in both AS and PsA spondylitis pa-
tients (51). In a similar exercise, spine measurement
techniques, in particular the modified Schober test, lum-
bar side flexion, and cervical rotation, compared favorably
between patients with PsA spondylitis and AS (52).

The recently developed Ankylosing Spondylitis Disease
Activity Score (53) was compared to the BASDAI in pa-
tients with PsA spondylitis. Both showed good correlation
with disease activity measured by patient and physician
global and both performed comparably (54). It appears that
if measures of axial disease developed for AS are used in
trials of PsA patients with axial involvement, the measures
will be reasonably reliable, responsive, and discrimina-
tive.

PATIENT GLOBAL ASSESSMENT

The intent of the patient global assessment is to encompass
not only specific disease severity and multidimensional
impact, but also take into account the impact of such
issues as treatment side effects. Typically, when a patient
is asked to judge their global status on a visual analog scale
(VAS) or Likert scale, it is in relation to the following
question: “In all of the ways that your [insert disease
name] affects you [today, or over the past week], how are
you?” American College of Rheumatology (ACR) criteria to
assess rheumatoid arthritis (RA) (55) express that the pa-
tient global assessment of disease activity, by VAS score,
should be answered in response to the following state-
ment: “Considering all the ways your arthritis affects you,
please mark a vertical line on the scale below to show how
you are feeling today.” Zero is considered to be “very good,
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no symptoms” and 100 is “very poor, severe symptoms.” If
responses are offered on a Likert scale, the same question
regarding the effect of arthritis today is asked and the
patient circles a number ranging from 1, denoting “very
good, no symptoms and no limitation of normal activi-
ties,” to 5, denoting “very poor, very severe symptoms
which are intolerable and inability to carry out normal
activities.”

In psoriatic arthritis (PsA), the patient (and the clinician
asking the question) may not understand if they should
focus their thinking on joint disease, all aspects of muscu-
loskeletal disease, skin and nail disease, or a composite of
these.

Illustrating the conundrum about how patient global
should be assessed in a PsA trial, 1 recent PsA trial proto-
col included the above sentence to describe the patient
global, but with the instruction that the subject should be
asked to consider both joint and skin components in their
response to this statement (Mease PJ: unpublished obser-
vations), even though asking the question in this way has
not been formally validated in the ACR or Disease Activity
Score (DAS) criteria. In most PsA protocols, there has been
no such clarification and it has been left up to the inter-
pretation of the patient and/or investigator/coordinator.

To address this issue, the Group for Research and As-
sessment of Psoriasis and Psoriatic Arthritis (GRAPPA)
organized a multicenter study in which patients were
asked, in variable order, to rate on a VAS scale their
assessment of psoriasis and arthritis (PGA), arthritis alone
(PJA), and psoriasis alone (PSA) over the past week (56).
For example, the PGA question was, “In all the ways that
your psoriasis and arthritis, as a whole, affect you, how
would you rate the way you felt over the past week?”

PATIENT GLOBAL FOR PSORIATIC
ARTHRITIS

Description

Purpose. To adequately capture the patient global expe-
rience of PsA, taking into consideration the separate do-
mains of musculoskeletal and skin disease.

Content. Questions asked of the patient about patient
global experience.

Number of items. 3 self-reported questions.
Response options/scale. The patient rates global state

related to arthritis, skin, and a combination of these on
VAS or numerical rating scales.

Recall period for items. Past week.
Endorsements. Endorsed by GRAPPA.

Practical Application

How to obtain. From the original article (56).
Method of administration. Self-administered.
Scoring. In addition to being scored on a VAS, the pa-

tient global assessment of arthritis has been scored on a
Likert scale.

Score interpretation. The patient global assessment is
used in the ACR, DAS, and Psoriatic Arthritis Response

Criteria scoring systems (see below), as well as emerging
composite scoring systems.

Respondent burden. Minimal.
Administrative burden. Minimal.

Psychometric Information

Method of development. Evaluation of 319 patients
seen in globally distributed clinics of GRAPPA members.

Acceptability. Acceptable.
Reliability. All 3 measures, i.e., the PGA, PJA, and PSA,

demonstrated good test–retest reliability with intraclass
correlation coefficients 0.87 (95% confidence interval
[95% CI] 0.83, 0.90), 0.86 (95% CI 0.81, 0.89), and 0.78
(95% CI 0.72, 0.83), respectively. Analysis of the GRAPPA
study responses found that the PJA had a B coefficient of
0.63, while the PSA had a B coefficient of 0.30. The regres-
sion coefficient B quantifies the effect of each exposure
variable by expressing the increase of the outcome vari-
ables produced by a unitary increment of the exposure
variable (56). This disparity indicates that in general, the
study patients considered the arthritis component of their
disease to be a greater problem than the psoriasis compo-
nent.

Validity. Analysis of the recent GRAPPA study re-
sponses shows a statistically significant correlation be-
tween higher values on the patient global VAS and the
number of joints involved (56).

Ability to detect change. To be determined based on
results of randomized controlled trials (RCTs) currently
being conducted. Historically, the PJA, as used in RA, has
been responsive and able to discriminate treatment from
placebo.

Critical Appraisal of Overall Value to the
Rheumatology Community
The recent GRAPPA study found that although the single
question addressing both joint and skin disease is a reli-
able and responsive measure, that since some patients had
divergent severity of joint and skin disease, the variable
impact of the 2 major aspects of the disease could be better
understood by asking all 3 questions, if feasible, in an RCT.

Since the ACR and DAS scoring systems allow for only
1 entry of patient global in the score, based on the study
recently published by the GRAPPA group described above
(56), it would appear reasonable to use either the dual
question (PGA) or the question related to arthritis alone
(PJA).

PATIENT PAIN ASSESSMENT

Assessment of pain related to arthritis is part of the core set
of measures for the American College of Rheumatology
score (55). Patient pain is assessed by means of a 0–100
visual analog scale (VAS), where 0 ! “no pain” and 100 !
“most severe pain” that day. The minimum clinically im-
portant difference of pain VAS is considered to be 10 mm
(57).
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PHYSICIAN’S GLOBAL ASSESSMENT OF
DISEASE ACTIVITY

The physician’s global assessment of disease activity is
scored in an identical manner to the patient global assess-
ment of disease activity described above, both in visual
analog scale format for the American College of Rheuma-
tology scoring system and the Likert scale format for the
Psoriatic Arthritis Response Criteria. The same problem
regarding whether one focuses on joint or skin activity or
both applies, and in recent psoriatic arthritis study proto-
cols, the clinician has been instructed to take into account
both the severity of joint and skin disease when making
the assessment (Mease PJ: unpublished observations).

PHYSICAL FUNCTION

Physical function has been reliably assessed in psoriatic
arthritis (PsA) trials by the Health Assessment Question-
naire (HAQ; see below) (58). This measure contains 20
items divided into 8 domains: dressing and grooming,
arising, eating, walking, hygiene, reach, grip, and common
daily activities. Subjects rate the degree of difficulty they
have had in the past week on a 4-point scale, ranging from
0 (no difficulty) to 3 (unable to do). The highest scores in
each category are summed (0–24) and divided by the num-
ber of categories scored to yield a score from 0–3. The
HAQ instrument has been most extensively utilized and
validated in rheumatoid arthritis (RA). In an effort to mod-
ify this instrument to be more specific for spondylarthriti-
des in general and PsA specifically, the HAQ for spondy-
larthritis (59) and the expanded HAQ (60) were developed
with questions more specific for spondylarthritis and pso-
riasis patients. These modifications have not been found to
be psychometrically superior to the original HAQ, and so
have not been further used in PsA clinical trials. In a large
cohort of patients in the Toronto PsA registry, the number
of inflamed joints (reflecting disease activity) and de-
formed joints (reflecting damage) were significantly related
to the HAQ score (61). The effect of disease activity on the
HAQ declined with duration of disease activity, as has
been noted in RA, but there was less evidence that the
effect of joint damage on HAQ increased over time. A
Rasch analysis showed that the Short Form 36 (SF-36)
physical functioning (PF) subscale and the HAQ measure
the same physical disability construct, but the SF-36 PF
subscale has better distributional properties, scale length,
fewer misfitting items, and less differential item function-
ing (62).

The minimum important difference (MID) of the HAQ,
determined using an anchor-based method, calculated us-
ing the patient-rated importance of change in a trial of
etanercept in PsA (63), was 0.35 (64). Calculations based
on distribution-based methods are thought to be a more
appropriate approach to analysis of MID than that based
on patient-rated satisfaction with change, noted to be 0.3
in a preliminary abstract from this same study (65). In
contrast, a study from a single center, using methods based
on an overall health status anchor, found the MID to be
0.131 (66). The difference may have been partly accounted
for by the difference in disability of patients in the 2

studies, with an average HAQ score of 1.16 in the former
study and 0.732 in the latter, as well as trial methodology.
Both of the figures derived from these 2 studies contrast
with the minimal clinically important difference, a synon-
ymous term for MID, established for RA of 0.22 (67).

In addition to the HAQ and the SF-36 PF subscale, the
Disabilities of Arm, Shoulder, and Hand questionnaire has
been validated for assessment of upper extremity function
and inflammatory disease activity in PsA. The Arthritis
Impact Measurement Scales (AIMS) and a revised form of
this instrument (AIMS2) have been validated as measures
of function in PsA in a PsA registry, but these measures
have not been used in PsA clinical trials (68,69).

HEALTH-RELATED QUALITY OF LIFE

The most commonly used measure of quality of life (QOL)
employed in psoriatic arthritis (PsA) trials is the generic
QOL instrument, the Medical Outcomes Study Short Form
36 (SF-36) (70). Other commonly used measures have in-
cluded the Dermatology Life Quality Index (DLQI) (71) and
the EuroQol 5-domain (EQ-5D) (72). A PsA-specific instru-
ment, the Psoriatic Arthritis Quality of Life (PsAQOL)
measure, has been developed and validated.

The SF-36 is a patient questionnaire assessing 8 do-
mains of health status: physical functioning (PF), pain,
vitality, social functioning, psychological functioning,
general health perceptions, and role limitations due to
physical and emotional problems (70). It also can be sub-
divided into 2 summary scores, the physical and mental
component scores. This instrument has been validated in
PsA (73). All domains of the SF-36 demonstrated internal
consistency reliability, with Cronbach’s $ exceeding 0.8.
Discriminant validity was demonstrated in that the ad-
justed SF-36 scale scores for patients with PsA were lower
than age- and sex-matched controls. Discriminant and con-
vergent validity were demonstrated by correlation be-
tween SF-36 domains and clinical measures of function
and pain and measures of disease activity and severity. A
more recent study used Rasch analysis to compare the
SF-36 and Health Assessment Questionnaire (HAQ) in PsA
and rheumatoid arthritis (RA) (62). The Rasch model fit the
SF-36 PF subscale scores better than the HAQ with good
item separation in both PsA and RA and minimal floor
effects in either group. Rasch analysis of the HAQ demon-
strated a better span of the HAQ in RA than in PsA, and
there were significant floor effects in PsA, with 30% indi-
cating no disability and only 7% of the RA group indicat-
ing no disability. The HAQ and SF-36 PF subscale measure
the same physical disability construct, and the SF-36 PF
subscale has better distributional properties and scale
length, fewer misfit items, and less differential item func-
tioning than the HAQ. Another recent study assessed the
scaling assumptions, internal reliability, and construct va-
lidity of the SF-36 in PsA in an Asian population in Hong
Kong, further validating it (62). As previously described,
the SF-36 physical component summary score demon-
strated superior psychometric properties compared to the
HAQ as well as to the Bath Ankylosing Spondylitis Func-
tional Index and Dougados Functional Index (50).
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DERMATOLOGY LIFE QUALITY INDEX (DLQI)

Description

Purpose. The DLQI was developed to measure the dis-
ability experienced by patients with different dermato-
logic conditions. The DLQI is a 10-item questionnaire used
in 33 different dermatologic conditions (71). It has been
validated in assessment of psoriasis and shows discrimi-
nation and responsiveness in PsA trials (5,8,9). It is often
used in conjunction with the SF-36 to provide more spe-
cific assessment of the impact of skin disease.

Content. Questions assess the effect of a dermatologic
condition on a patient’s QOL, including impact on work,
leisure activities, personal relationships, feelings of em-
barrassment, etc.

Number of items. 10 items.
Response options/scale. Answers are based on a 4-point

Likert scale. Responses of “not at all,” “a little,” “a lot,”
and “very much” are available for each question, and
correspond to scores of 0, 1, 2, and 3, respectively. A
response of “not relevant” is also offered for select ques-
tions (71).

Recall period for items. 7 days.
Examples of use. Widely used in psoriasis and PsA

clinical trials.

Practical Application

How to obtain. Measure is available from the original
article (71).

Method of administration. Can be self-administered on
paper or electronically.

Scoring. 0–3 for each question, yielding a total possible
score of 0–30.

Score interpretation. Higher scores represent a greater
effect on QOL.

Respondent burden. Minimal.
Administrative burden. Minimal.

Psychometric Information

Method of development. The DLQI was developed
through a study of 120 dermatology patients presenting
with a variety of skin conditions. Patients were asked
questions about their skin disease and its impact on their
lives, and a 10-item questionnaire was formulated based in
their answers.

Acceptability. Acceptable.
Reliability. Reliability has been demonstrated using a

1-week test–retest method in 53 patients (71). Correlations
between individual question scores were very high (%s !
0.95–0.98, P $ 0.001), and the correlation between overall
DLQI scores was also high (%s ! 0.99, P $ 0.0001).

Validity. Construct validity has been demonstrated in a
comparison of scores of 200 dermatology outpatients com-
pared to 100 control subjects. In a separate study, the DLQI
was cross-validated against other QOL measures such as
the SF-36 (74).

Ability to detect change. The DLQI has demonstrated
sensitivity to change in 181 patients following inpatient
treatment for their dermatologic conditions (75). It is used

widely in psoriasis and PsA clinical trials and shows sig-
nificant responsiveness.

Critical Appraisal of Overall Value to the
Rheumatology Community
The DLQI is often included in PsA randomized controlled
trials (RCTs), along with the HAQ, SF-36, and currently,
the PsAQOL measure, partly as a measure that dermatol-
ogists can relate to when evaluating QOL effects of thera-
pies. It is one of the measures that may be used to assess
disease severity when utilizing the Group for Research and
Assessment of Psoriasis and Psoriatic Arthritis treatment
recommendations grid (76).

EQ-5D
The EQ-5D is comprised of a 5-item set of health status
measures and a visual analog scale (VAS), with each of the
5 health states (mobility, self-care, usual activities, pain/
discomfort, and anxiety/depression) evaluated from “no
problem” to “extreme problem,” scored from 1–3 (72). The
VAS is rated from 0 ! worst imaginable health status to
100 ! best imaginable health status. The EQ-5D has shown
discrimination and responsiveness in PsA trials (5,8,9).

PSORIATIC ARTHRITIS QUALITY OF LIFE
(PSAQOL)

Description

Purpose. PsA-specific health-related QOL instrument.
The PsAQOL, derived from PsA patient interviews and
evaluations, has shown reliability and construct validity
(77). It is now being employed in RCTs (Mease PJ: unpub-
lished observations) to further assess discrimination and
responsiveness.

Number of items. 20 items.
Response options/scale. Questions are answered as

“true” or “not true.”
Recall period for items. Current.
Examples of use. Currently being employed in PsA

RCTs.

Practical Application

How to obtain. Contact Stephen McKenna (e-mail:
smckenna@galen-research.com).

Method of administration. Self-administered on paper
or electronically.

Scoring. Each “true” response is 1 point on a 20-point
scale, for a possible total score of 0–20.

Score interpretation. Higher scores indicate worse
health-related QOL.

Respondent burden. 1–2 minutes to complete.
Administrative burden. Minimal.

Psychometric Information

Method of development. Qualitative interviews were
conducted with 48 PsA patients, from which a 51-item
questionnaire was generated. Followup surveys of 94 pa-
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tients reduced the number of relevant questions to 35, and
a Rasch analysis of an additional 286 patient surveys iden-
tified 20 meaningful items to include in the final PsAQOL
questionnaire (77).

Acceptability. Acceptable.
Reliability. The PsAQOL has demonstrated excellent

test–retest reliability (Spearman’s rank correlation coeffi-
cient ! 0.89) (77).

Validity. Strong correlations have been found between
the PsAQOL and other comparable measures (77). Con-
struct validity of the PsAQOL has also been confirmed in a
longitudinal study of 28 patients over 6 months (78).

Ability to detect change. Responsiveness has been dem-
onstrated at both 3-month and 6-month time points after
treatment initiation in PsA patients (78).

Critical Appraisal of Overall Value to the
Rheumatology Community
The PsAQOL has been rigorously developed and is spe-
cific for patients with PsA. It is now being used for the first
time in RCTs, from which more will be learned about its
performance characteristics.

In a series of PsA patient focus groups, transcribed texts
of the discussions were divided into meaning units from
which concepts were extracted and mapped using the
International Classification of Functioning, Disability and
Health as a frame of reference (79). Multiple commonly
used measures of function and QOL, including those de-
scribed herein, demonstrated significant gaps in coverage
of key concepts important to patients in any one instru-
ment, suggesting the need to use several instruments to
more adequately address these concepts, as well as the
need for more research on development of more compre-
hensive instruments to measure function and QOL.

FATIGUE

Fatigue has increasingly been recognized as an important
clinical dimension by patients with rheumatic diseases
(80). Fatigue has been determined to be an important clin-
ical domain in psoriatic arthritis (PsA), independent of
and not fully explained by other domains such as pain,
tender and swollen joint count, patient global, and func-
tion (81). Several scales have been used to assess fatigue in
rheumatic diseases, including the Multidimensional As-
sessment of Fatigue scale (82), the Multidimensional Fa-
tigue Index (83), the Fatigue Severity Scale (FSS) (84), the
Functional Assessment of Chronic Illness Therapy–Fa-
tigue (FACIT-F) scale (85), the Brief Fatigue Inventory (86),
the vitality scale of the Short Form 36 (70), and the visual
analog scale for fatigue (87). A modified version of the FSS
has been validated in PsA (88). Changes in fatigue were
correlated with changes in disease activity using this in-
strument (89). The FACIT-F was responsive to change in a
trial of adalimumab in PsA (90). The FACIT-F was vali-
dated in a Toronto PsA cohort and correlated well with the
modified FSS, showing high internal consistency, test–
retest reliability, and criterion and construct validity (91).

FUNCTIONAL ASSESSMENT OF CHRONIC
ILLNESS THERAPY–FATIGUE (FACIT-F)

Description

Purpose. The FACIT measurement system was origi-
nally developed to assess health-related quality of life in
patients with chronic illnesses (92,93). The additional
questions of the FACIT-F survey were compiled to assess
anemia-related fatigue (94).

Number of items. 13 items.
Response options/scale. Answers are based on a 5-point

Likert scale. Responses of “not at all,” “a little,” “some-
what,” “quite a bit,” and “very much” are available for
each question, and correspond to scores of 0, 1, 2, 3, and 4,
respectively.

Recall period for items. 7 days.

Practical Application

How to obtain. The questionnaire can be found online
at http://www.facit.org.

Method of administration. Self-administered on paper
or electronically.

Scoring. Each question scores between 0 and 4, with a
total score range from 0–52.

Respondent burden. Minimal.
Administrative burden. Minimal.

Psychometric Information

Method of development. Each FACIT measure is devel-
oped through interview-based item generation and survey-
based item reduction (93).

Acceptability. Acceptable.
Reliability. High test–retest reliability of the FACIT-F

was demonstrated in a Toronto study of 135 patients with
PsA. FACIT-F surveys given to patients 1 week apart
yielded an intraclass correlation coefficient of 0.95 (91).

Validity. The measure was validated in the same To-
ronto PsA cohort. It correlated well with the modified FSS
(#0.79; 95% confidence interval #0.85, #0.72) and
showed high internal consistency (Cronbach’s $ ! 0.96),
as well as criterion and construct validity (91).

Ability to detect change. The FACIT-F was responsive
to change in a trial of adalimumab in PsA (90).

Critical Appraisal of Overall Value to the
Rheumatology Community

The domain of fatigue, as mentioned, is increasingly rec-
ognized as an important domain to assess in patients with
inflammatory arthritis conditions. No single measure has
emerged as a favored instrument, although several, as de-
scribed, have been shown to be reliable, responsive, and
discriminative. The area of fatigue assessment is still in
evolution in PsA.
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PATIENT-REPORTED OUTCOMES
MEASUREMENT INFORMATION SYSTEM
(PROMIS)

In 2004, the National Institutes of Health Roadmap initia-
tive PROMIS was launched to develop a new generation of
patient-reported outcome measures for chronic illness fa-
cilitated by the methods of item-response theory and com-
puter adaptive testing. PROMIS is intended to be a pub-
licly available updateable repository of well-calibrated
items facilitating the assessment of numerous clinically
relevant domains across disease states with precision and
minimal patient burden (95). The intent is for patients to
be able to self-report about disease activity, function, and
quality of life using online questionnaires, centrally and
securely stored electronically. This is a public–private
partnership intended to facilitate disease state registries
and clinical trials. It is anticipated that this methodology
will be used in the assessment of psoriatic arthritis as well
as other rheumatic diseases, hence the description in this
article. The PROMIS web site is www.nihpromis.org.

IMAGING

Although it is beyond the scope of this article to describe
in detail imaging assessments in psoriatic arthritis (PsA),
providing a few words about the approach to imaging in
PsA trials and steering the reader to reviews on this subject
are appropriate. Radiographic imaging is used for diagnos-
tic purposes and to assess joint damage. Ultrasound (US)
and magnetic resonance imaging (MRI) can be used for
these same purposes, and to assess for the presence of
inflammation through detection of soft tissue changes such
as synovitis, enthesitis, excess fluid, and increased blood
flow (US power Doppler). Additionally, MRI can detect
inflammatory changes in bone by detecting bone edema.

In terms of radiographic assessment, the most com-
monly employed methodology used in PsA clinical trials
is the Sharp/van der Heijde method (hands, wrists, and
feet) modified for PsA to include the distal interphalangeal
joints. A detailed review of this and other radiographic
methods used in PsA is provided in a review article by
Mease and van der Heijde (96) and other reviews (97). This
method has shown excellent response and discrimination
characteristics in PsA clinical trials (5,8,9,44).

Although not conducted in PsA clinical trials as of yet,
spine radiographic methods used in ankylosing spondyli-
tis, the Bath Ankylosing Spondylitis Radiology Index and
the modified Stoke Ankylosing Spondylitis Spine Score,
have been validated in PsA (98), and a modification of
these scales has been proposed for PsA (99).

Portable US technology is increasingly used in clinical
practice for both diagnostic purposes (detecting synovitis,
joint damage, enthesitis, and dactylitis) as well as for guid-
ing therapeutic injection (100,101). It is being used in an
exploratory fashion in clinical trials. US scoring methods
for assessing joints, e.g., synovitis and erosions, have been
developed for rheumatoid arthritis (RA) and are being
explored in PsA (102). In addition, scoring methods for
enthesitis are being assessed in PsA (103,104). These ef-

forts are being coordinated through the Outcome Measures
in Rheumatology (OMERACT) Ultrasound Working
Group.

MRI is increasingly being used as a sensitive imaging
technology to detect structural damage and to detect in-
flammatory change of soft tissue and bone. It is useful both
for peripheral pathology (arthritis, enthesitis, and dactyli-
tis) and is particularly useful to assess inflammation and
damage in the spine and sacroiliac joints where US is not
accurate. An OMERACT MRI working group has devel-
oped a scoring system for RA, the Rheumatoid Arthritis
Magnetic Resonance Imaging Scoring (RAMRIS) system
(105), which is now being adapted for PsA (106). The
RAMRIS system was employed and showed responsive-
ness and discrimination in a trial of abatacept in PsA (107).

COMPOSITE MEASURES OF MULTIPLE
DOMAINS IN PSORIATIC ARTHRITIS

Composite response measures, which focus on joint dis-
ease as well as patient global/pain, clinician global, and
acute-phase reactant (American College of Rheumatology
[ACR] response criteria); patient global ( acute-phase re-
actant (Disease Activity Score [DAS], DAS in 28 joints
[DAS28]); and patient/clinician global (Psoriatic Arthritis
Response Criteria [PsARC]), have shown reliable discrim-
inant and response characteristics in randomized con-
trolled trials (RCTs), but have not been formally validated
in psoriatic arthritis (PsA) (5,12–14). In the past decade,
the ACR 20% response criteria (ACR20) have typically
been employed as the primary outcome measure of PsA
RCTs, and the ACR50 and ACR70, DAS or DAS28, and
PsARC have been secondary measures. The ACR and DAS
criteria are described in detail in the rheumatoid arthritis
section of this article.

Recognizing that PsA is a complex disease that not only
involves the domains noted above, but also enthesitis,
dactylitis, spine, and skin and nail disease, several groups,
including the Group for Research and Assessment of Pso-
riasis and Psoriatic Arthritis and Outcome Measures in
Rheumatology, are working on development of composite
measures of disease severity and response to therapy that
take into account most, if not all, of these domains. The
work on development of these measures is discussed be-
low.

PSORIATIC ARTHRITIS RESPONSE CRITERIA
(PSARC)

Description

Purpose. The PsARC was developed as a PsA-specific
composite responder index specifically for a study of sul-
fasalazine in PsA (108). It was first named the PsARC in a
subsequent trial of etanercept in PsA (63).

Content. Tender and swollen joint count and patient
and physician global assessment.

Number of items. 4 items.
Response options/scale. To achieve response, a patient

has to achieve 2 of the following, one of which has to be a
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tender (68) and swollen (66) joint count, and no worsening
of any measure: tender or swollen joint count improve-
ment of !30% and/or patient global or physician global
improvement of at least 1 point on a 5-point Likert scale.

Recall period for items. At the time of evaluation.
Endorsements. Recommended for use by the European

regulatory agency, the European Medicines Agency. How-
ever, since there is a tendency for a higher placebo re-
sponse with this measure and it has lower performance
characteristics than the ACR criteria (14), it is not used as
the primary outcome measure in PsA RCTs but rather is
used as a secondary measure.

Examples of use. It has been used in most PsA clinical
trials, as mentioned, as a secondary measure: Mease PJ.
Psoriatic arthritis: update on pathophysiology, assessment
and management. Ann Rheum Dis 2011;70 Suppl:i77–84
(5).

Mease PJ, Antoni CE. Psoriatic arthritis treatment: bio-
logical response modifiers. Ann Rheum Dis 2005;64 Sup-
pl:ii78–82 (8).

Mease PJ. Psoriatic arthritis: pharmacotherapy update.
Curr Rheumatol Rep 2010;12:272–80 (9).

Practical Application

How to obtain. Simple scale as described above; no
permission necessary.

Method of administration. Physical examination of
joints scored on paper, as a Likert scale or patient and
physician global.

Scoring. Tender joint count is assessed in 68 joints and
swollen joint count in 66. Earlier studies have also em-
ployed higher joint counts in PsA, but the current standard
is use of the 68/66 joint count. Patient global Likert scale (5
points) is completed in response to the question: “Consid-
ering all the ways your arthritis affects you, how are you
feeling today?” On the Likert scale, 1 ! “very good, no
symptoms, and no limitation of normal activity” and 5 !
“very poor, very severe symptoms which are intolerable,
and inability to carry out normal activities.” Physician
global assessment involves the same question asked about
the patient and assessment on a similarly scored Likert
scale.

Score interpretation. Response is achieved if at least 2
of the 4 items are achieved: tender and/or swollen joint
count has improved by at least 30% (at least one of these
required) and/or patient or physician global has improved
by at least 1 point, and no item has worsened.

Respondent burden. Minimal.
Administrative burden. Minimal; takes "2 minutes if

someone to record is present, or slightly longer if not.
Translations/adaptations. A modification of the PsARC

using patient and physician global improvement measured
by a visual analog scale has been employed and consid-
ered acceptable by regulatory agencies (90).

Psychometric Information

Method of development. Derived from expert opinion.
Acceptability. Acceptable.
Reliability. Not assessed.

Validity. The discrimination capability of the PsARC
has been evaluated. In a trial of infliximab in PsA, the
response rate in the active treatment arm was 82% and in
placebo was 30%, yielding a &2 value of 27.9 (14). In an
etanercept trial, the similar figures were 90% and 33%,
respectively, with a &2 value of 19.3. The PsARC has not
been otherwise formally validated.

Ability to detect change. The ability of individual ele-
ments of the PsARC to detect change has been determined.
The responsiveness of the quantitative tender and swollen
joint count is summarized above. The patient global as-
sessment Likert scale in an etanercept PsA trial demon-
strated a standardized response mean (SRM) of #1.51 in
the treatment group and 0.48 in placebo, with a t value of
5.8 (14). The physician global assessment Likert scale
showed SRMs of #1.98 and #0.34, respectively, for a t
value of 7.0 (14).

Critical Appraisal of Overall Value to the
Rheumatology Community
Although specifically developed for PsA, the PsARC is
limited in that it does not include domains such as en-
thesitis, dactylitis, or skin disease assessment; tends to
display a high placebo response rate; and is primarily used
as a secondary measure in clinical trials.

EMERGING COMPOSITE MEASURES

PSORIATIC ARTHRITIS JOINT ACTIVITY INDEX
(PSAJAI)

Method of development. The PsAJAI was developed in
a project in which data from 3 trials of anti–tumor necrosis
factor (anti-TNF) agents in psoriatic arthritis (PsA) were
analyzed to create models, based primarily on statistical
considerations and some clinical input, which best distin-
guished active drug from placebo (109,110). Note that in
this analysis, addition of the Psoriasis Area and Severity
Index (PASI) was problematic in that not all patients in
these trials could be assessed for the PASI given low skin
scores. Anti-TNF therapy had a large impact on the PASI
score; therefore, it was recommended that skin be scored
separately. From the same data, response criteria currently
used for PsA were examined and logistic regression mod-
els based on the individual components of these response
criteria were analyzed. The PsAJAI, modeled as the Amer-
ican College of Rheumatology 30% response criteria
(ACR30), performed better than the ACR20 and Psoriatic
Arthritis Response Criteria (PsARC), and was comparable
to previously developed models.

Content. The PsAJAI is the weighted sum of 30% im-
provement in 6 measures with weights of 2 given to tender
joint count, C-reactive protein (CRP) level, and physician
global assessment of disease activity. Weights of 1 are
given to the remaining 30% improvement measures, in-
cluding pain, patient global assessment of disease activity,
and Health Assessment Questionnaire (110).

Number of items. 6 items.
Recall period for items. Current.
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Examples of use. The PsAJAI has not yet been use in a
PsA randomized controlled trial (RCT).

Practical Application

How to obtain. Obtainable from the original articles
(106,107).

Method of administration. Patient questionnaires and
physical examination, recorded on paper or electronically.

Acceptability. Not assessed as of yet.
Reliability. Not determined.
Validity. Not assessed.
Ability to detect change. When applied to a different

RCT data set than the 3 from which it was derived, a
response rate of 75.6% was noted, similar to a PsARC
response of 70% and an ACR20 response of 78% (111).

DISEASE ACTIVITY IN PSORIATIC ARTHRITIS
(DAPSA)

Method of development. A Viennese group collected
cross-sectional clinical and laboratory data on 105 patients
with PsA and performed principal component analysis on
those clinical and laboratory variables recommended by
the Outcome Measures in Rheumatology (OMERACT)
module (112) (Figure 1). Four principal components were
derived: patient global and pain visual analog scale (VAS)
scores, tender and swollen joint counts, acute-phase reac-
tant (CRP level), and skin, although the latter did not reach
statistical significance. The group then studied the existing
composite measures and determined that these domains
were best served by using the disease activity index for the
assessment of reactive arthritis (113). Further, it was de-
termined that the 68/66 joint count outperformed the 28
joint count. This measure was renamed the DAPSA score.

Content. Swollen joint count, tender joint count, patient
global, pain, and CRP level.

Number of items. 5 items.
Recall period for items. Current.

Practical Application

How to obtain. Derived from the original article (108).
Method of administration. Patient VAS, physical exam-

ination, and laboratory, recorded on paper or electroni-
cally.

Scoring. Sum of patient global and pain VAS in centi-
meters, numerical swollen and tender joint count of 66
and 68 joints, respectively, and CRP level in mg/dl.

Score interpretation. Higher scores reflect more severe
disease activity.

Respondent burden. Minimal.
Administrative burden. Takes $5 minutes to obtain.

Psychometric Information

Acceptability. Acceptable.
Reliability. Not yet assessed, although components are

commonly used in RCTs and have performed reliably in
similar measures.

Validity. The DAPSA was tested in PsA patients start-
ing a new disease-modifying antirheumatic drug treatment
(n ! 99) and in the data set of a phase III trial of infliximab
(Infliximab Multinational Psoriatic Arthritis Controlled
Trial 2) (114,115). The instrument correlated highly with
other measures, including the Disease Activity Score in 28
joints (DAS28), Simplified Disease Activity Index, and
Clinical Disease Activity Index.

Ability to detect change. Effect sizes were high ('0.8)
for the active treatment arm and low for placebo in the
retrospective analysis of the infliximab data set (P !
2.56 % 10#10), suggesting high discriminant capability
(114).

COMPOSITE PSORIATIC DISEASE ACTIVITY
INDEX (CPDAI)

Method of development. The CPDAI is based on a grid
proposed by the Group for Research and Assessment of
Psoriasis and Psoriatic Arthritis (GRAPPA) to guide treat-
ment decisions in PsA (76,116).

Content. Disease involvement is assessed in up to 5
domains: peripheral joints, skin, enthesial, dactylitis, and
spinal manifestations. For each domain, individual instru-
ments are used to assess the extent of disease activity as
well as the impact on patient function and health-related
quality of life.

How to obtain. Available from the original article (117).
Method of administration. Measures used are patient

self-administered, physical examination, and laboratory,
recorded on paper or electronically.

Scoring. Domains are scored from 0–3, with empirical
cutoffs for disease severity/activity proposed in each
largely based on the literature (Table 3). Individual do-
main scores are summed to give an overall composite score
(range 0–15).

Score interpretation. Higher scores correspond to more
severe disease activity.

Acceptability. Acceptable.
Reliability. The reliability of the instrument has not

been assessed per se. The measures that constitute the
scoring system have been routinely used in clinical trials
and have been proven to be reliable.

Validity. The CPDAI demonstrates significant correla-
tion with patient (r ! 0.777) and physician global (r !
0.809) assessments and discriminates well between effec-
tively and ineffectively treated patients (116).

Ability to detect change. In a cohort of 25 patients in
whom treatment was changed, the median CPDAI score
had decreased from 8.5 at baseline to 5.5 at 3 months of
followup (P ! 0.02), with a standardized response mean of
0.60.

Critical Appraisal of Overall Value to the
Rheumatology Community
The CPDAI has recently been compared to the DAPSA
using the Psoriasis Randomized Etanercept Study in Sub-
jects with Psoriatic Arthritis (PRESTA) study data set
(118). In PRESTA, 752 patients were randomized to a
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double-blind, 2-period study that evaluated the safety and
efficacy of 2 doses of etanercept on skin and musculosk-
eletal disease. Both the CPDAI and DAPSA were effective
in determining treatment response in patients treated with
etanercept for active psoriasis and PsA. Joint responses
were equally determined by both composite scores; how-
ever, the CPDAI, which encompasses other domains such
as skin, enthesitis, and dactylitis, was the only composite
score that could distinguish global treatment response be-
tween the 2 etanercept doses. This suggests that the CPDAI
is a more sensitive instrument to detect change in domains
beyond joints and patient global, particularly in domains
such as enthesitis, dactylitis, and the skin, which are im-
portant multidimensional components of PsA.

GRACE Project
In addition to critical evaluation of the emerging compos-
ite measures described above, the GRAPPA has engaged in
a long-term project known as the GRACE Project, in which
more than 450 patients with PsA are being evaluated in a
multicenter study by members of GRAPPA (Helliwell P:
unpublished observations). These patients are being eval-
uated with multiple measures of all of the clinical domains
of PsA longitudinally, capturing information about disease
activity and decisions to change therapy in order to deter-
mine the individual performance characteristics of mea-
sures as well as their ability to provide composite infor-
mation about PsA as a whole. An attempt is being made to
develop a scoring system in which all domains are repre-
sented to comprehensively reflect the disease. However, it
is acknowledged that this can be a challenge in that mus-
culoskeletal disease activity and response to therapy may
be divergent from skin and nail activity and response, and
it is critical that the measure be sensitive to disease sever-
ity in each domain and not allow “dilution” of a domain in
attempting to be comprehensive. It is anticipated that the
comparative evaluation of emerging composite measures,
including any that are crafted from the GRACE Project,

will be presented and voted upon at the OMERACT 12
meeting in May 2012 (Mease PJ: unpublished observa-
tions).

Minimal Disease Activity (MDA)
Several studies have utilized remission criteria used in
rheumatoid arthritis (RA) to evaluate the ability to achieve
this state in PsA. Saber et al comparatively evaluated PsA
and RA patients in a single-center study regarding the
ability to achieve a DAS28-defined remission ($2.6). They
found that a greater percentage of PsA patients than RA
patients were able to achieve this degree of response, using
a variety of treatment approaches (119). Cantini et al,
studying Italian cohorts of PsA and RA patients using the
stricter modified ACR criteria for remission from 1981
(120), also found that a greater percentage of PsA patients
than RA patients could achieve the state of remission and
could remain in that state for a longer period of time (121).
These studies suggest that it may be less difficult to aim for
sustained remission in PsA than RA. However, these
groups have used “joint-centered” definitions of remis-
sion, which may be a less comprehensive approach to
evaluation of PsA, therefore leading to a GRAPPA project,
led by Coates et al, to construct a PsA-specific definition of
MDA. Hypothetical cases were evaluated by GRAPPA
members and the subsequent analysis by Coates et al re-
sulted in the definition of MDA criteria for PsA shown in
Table 4 (122). These criteria were validated by assessing
patients in a patient cohort in Toronto (123) and in inter-
ventional trial data sets (124). The development of this
instrument is a step toward “treatment to target” in PsA,
i.e., the goal of achieving remission or low disease activity
state.

DISCUSSION

Although relatively young compared to assessment of
rheumatoid arthritis and psoriasis, the field of assessment

Table 3. Modification of the Group for Research and Assessment of Psoriasis and Psoriatic Arthritis grid proposed for the
Composite Psoriatic Disease Activity Index (116)*

Not
involved

(0) Mild (1) Moderate (2) Severe (3)

Peripheral arthritis # 4 joints (swollen or
tender); normal function
(HAQ $0.5)†

# 4 joints but function impaired;
or '4 joints, normal function

'4 joints and function impaired

Skin disease PASI # 10 and DLQI # 10 PASI # 10 but DLQI '10; or PASI
'10 but DLQI # 10

PASI '10 and DLQI '10

Enthesitis # 3 sites; normal function
(HAQ $0.5)†

# 3 sites but function impaired;
or '3 sites but normal function

'3 sites and function impaired

Dactylitis # 3 fingers; normal function
(HAQ $0.5)†

# 3 fingers but function impaired;
or '3 fingers but normal
function

'3 fingers and has function
impaired

Spinal disease BASDAI $4; normal
function (ASQOL $6)

BASDAI '4 but normal function;
BASDAI $4 but function
impaired

BASDAI '4 and function
impaired

* HAQ ! Health Assessment Questionnaire (58); PASI ! Psoriasis Area and Severity Index (19); DLQI ! Dermatology Quality of Life Index (71);
BASDAI ! Bath Ankylosing Spondylitis Disease Activity Index (46); ASQOL ! Ankylosing Spondylitis Quality of Life Questionnaire (125).
† HAQ only counted if clinical involvement of domain (joint/enthesis/dactylitis) is present.
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of psoriatic arthritis (PsA) has rapidly evolved over the
past decade due to the need for valid and reliable assess-
ments in clinical trials of multiple emerging therapeutic
agents in PsA as well as growing interest in the disease
state. A key factor has been the collaborative endeavors of
rheumatologists and dermatologists in the international
research consortia, Group for Research and Assessment of
Psoriasis and Psoriatic Arthritis, in league with Outcome
Measures in Rheumatology. Core domains to be assessed
include joint inflammation and damage, enthesitis, dacty-
litis, skin and nail disease, spondylitis, function, and qual-
ity of life. Measures for these individual domains and
where available, their performance characteristics, have
been described in this article. Additionally, composite
measures of disease state and response that have been used
in clinical trials and efforts to improve upon these mea-
sures that are underway have been described. It is antici-
pated that as these single-domain and composite measures
become codified, simpler and practical measures will
evolve for use in clinical practice, allowing for more pre-
cise evaluation of disease activity and response to therapy
with the goal of achieving remission or minimal disease
activity.
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Measures of Hip Function and Symptoms
Harris Hip Score (HHS), Hip Disability and Osteoarthritis Outcome Score (HOOS), Oxford
Hip Score (OHS), Lequesne Index of Severity for Osteoarthritis of the Hip (LISOH), and
American Academy of Orthopedic Surgeons (AAOS) Hip and Knee Questionnaire

ANNA NILSDOTTER1 AND ANN BREMANDER2

INTRODUCTION

Outcome measures included in this review are the Harris
Hip Score, the Hip Disability and Osteoarthritis Outcome
Score, the Oxford Hip Score, the Lequesne Index of Sever-
ity for Osteoarthritis of the Hip, and the American Acad-
emy of Orthopedic Surgeons Hip and Knee Questionnaire.

The outcome measures chosen are the most common
ones in the literature concerning hip function and symp-
toms. Most of them are patient-reported. The selected mea-
sures meet the basic requirements for an outcome mea-
surement, although there are shortcomings in a few of
them.

HARRIS HIP SCORE (HHS)

Description

Purpose. The HHS was developed for the assessment of
the results of hip surgery, and is intended to evaluate
various hip disabilities and methods of treatment (1) in an
adult population. The original version was published
1969.

Content. The domains covered are pain, function, ab-
sence of deformity, and range of motion. The pain domain
measures pain severity and its effect on activities and need
for pain medication.

The function domain consists of daily activities (stair
use, using public transportation, sitting, and managing
shoes and socks) and gait (limp, support needed, and
walking distance). Deformity takes into account hip flex-
ion, adduction, internal rotation, and extremity length dis-

crepancy. Range of motion measures hip flexion, abduc-
tion, external and internal rotation, and adduction.

Number of items. There are 10 items.
Response options/scale. The score has a maximum of

100 points (best possible outcome) covering pain (1 item,
0–44 points), function (7 items, 0–47 points), absence of
deformity (1 item, 4 points), and range of motion (2 items,
5 points).

Recall period for items. Not described.
Examples of use. Total hip replacement (THR) (1–4),

femoral neck fractures (5), and osteoarthritis (6).

Practical Application

How to obtain. Available in the original article (1), URL:
http://www.orthopaedicscore.com/ and URL: http://
www.ncbi.nlm.nih.gov/pubmed/5783851.

Method of administration. The HHS is a clinician-
based outcome measure administered by a qualified health
care professional, such as a physician or a physical thera-
pist.

Scoring. Each item has a unique numerical scale, which
corresponds to descriptive response options. The number
of response options varies by item, as does the number of
points assigned to each response option. The range of
motion item consists of 6 motions that are graded based on
the arc of motion possible. Each range of motion gradation
is assigned an index factor and a maximum possible value,
which are used to calculate arc of motion points. These
points are added and multiplied by 0.05 to receive the total
points for range of motion. The total score is calculated by
summing the scores for the 4 domains.

Score interpretation. The HHS score gives a maximum
of 100 points. Pain receives 44 points, function 47 points,
range of motion 5 points, and deformity 4 points. Function
is subdivided into activities of daily living (14 points) and
gait (33 points).

The higher the HHS, the less dysfunction. A total score
of !70 is considered a poor result; 70–80 is considered
fair, 80–90 is good, and 90–100 is an excellent result (1).
No normative values are available.

Respondent burden. Takes 5 minutes to complete.
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Administrative burden. No formal training is neces-
sary. Data calculating can be performed automatically dur-
ing data processing using computer-based algorithms.

Translations/adaptations. The HHS has been used in
many different countries (Sweden, The Netherlands, Den-
mark, etc.), but there are no validated versions in other
languages available.

Psychometric Information

Method of development. Thirty-eight (31 men) individ-
uals who had undergone THR operations due to traumatic
arthritis were the first patients who were evaluated with
the HHS. The items were generated based on the opinion
by experts that pain and functional capacity are the 2 basic
considerations. They were the indications for surgery and
hence received the heaviest weighting: 91 of 100 points
(1).

Acceptability. Wamper et al (7) report unacceptable
ceiling effects in 31 of 59 studies. Pooled data across the
studies included (n " 6,667 patients) suggested ceiling
effects of 20% (95% confidence interval 18–22).

Reliability. Cronbach’s alpha coefficient showed high
internal consistency reliability except for deformity,
which could not be calculated.

The test–retest interval was 3 to 4 weeks. The total score
reliability was excellent for physicians (r " 0.94) and
physiotherapists (r " 0.95). The physiotherapist and the
orthopedic surgeon showed excellent test–retest reliability
in the domains of pain (r " 0.93 and r " 0.98, respectively)
and function (r " 0.95 and r " 0.93, respectively). The
calculations were done with Pearson’s and Spearman’s
correlation coefficients (8).

The interrater correlations were good to excellent (0.74–
1.0) for the domain scores in Söderman’s study, as well as
in study by Kirmit et al (8,9).

Validity. The HHS content validity has been tested by
directly comparing HHS, the Western Ontario and McMas-
ter Universities Osteoarthritis Index (WOMAC), and the
Short Form 36 (SF-36). No major differences between the
scores were seen (8). The HHS construct validity was
tested by comparing the pain and function domains in
HHS, WOMAC, Nottingham Health Profile (NHP), and SF-
36. The HHS domains pain and function correlated (Spear-
man’s rho) better with similar domains in WOMAC, NHP,
and SF-36 than with different domains (4). In another
study, the same result was obtained when comparing HHS,
WOMAC, and SF-36 (8). Correlations (Kendall’s tau) be-
tween HHS and SF-36 have been shown to be strong in the
physical domains (3) and weak in the mental domains. A
strong correlation (Spearman’s rho) has been found be-
tween HHS and NHP (2).

Ability to detect change. HHS responsiveness has been
determined in a study of 335 THRs. The effect size be-
tween preoperative and 6-months postoperative was ex-
cellent for pain (2.80) and function (1.72), but weak in the
2-years followup, i.e., pain (0.15) and function (0.18) (10).
When comparing the HHS, Barthel Index, and EuroQol
5-domain (EQ-5D) in patients with femoral neck fractures
4 and 12 months after surgery, the standardized response

mean was 0.75 for HHS, 0.40 for Barthel Index, and 0.46
for EQ-5D (5).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The HHS is widely used throughout the
world for evaluating outcome after THR (11). The indica-
tion for THR is particularly pain and impaired physical
function, which are the 2 dominating domains in HHS.
The HHS has also been proven appropriate to measure
outcome after interventions such as physical therapy (6)
and femoral neck fractures (5).

Caveats and cautions. There are unacceptable ceiling
effects that severely limit its validity (7).

Clinical usability. The psychometric evaluation does
not support interpretation of scores to make decisions for
individuals. The administrative burden does not limit
clinical use nor the respondent burden since HHS is not
self-administered.

Research usability. For short-time followup studies it
seems to be useful (5,10) if you are aware of the problem
with the ceiling effects.

HIP DISABILITY AND OSTEOARTHRITIS
OUTCOME SCORE (HOOS)

Description

Purpose. HOOS was developed as an instrument to as-
sess the patients’ opinion about their hip and associated
problems, and is intended to be used in an adult popula-
tion with hip disability with or without osteoarthritis
(OA).

HOOS has been validated in 2 slightly different versions,
LK 1.1 and LK 2.0 (12,13). The LK 2.0 version is available on
line at www.koos.nu. HOOS includes Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) LK
3.0 (14) in its complete and original format (with permis-
sion), and WOMAC scores can be calculated. In 2008, a
5-item measure of physical function, the HOOS-PS, was pub-
lished derived from the HOOS questionnaire by item-re-
sponse theory to elicit patients’ opinions about difficulties
experienced due to hip problems (15).

Content. HOOS consists of 5 subscales: pain, other
symptoms, function in activities of daily living (ADL), and
function in sport and recreation (Sport/Rec), and hip-re-
lated quality of life (QOL).

Number of items. In total, 40 items: 10 items for pain, 5
items for other symptoms (3 for symptoms and 2 for stiff-
ness), 17 items for function in ADL, 4 items for function in
Sport/Rec, and 4 items for hip-related QOL.

Response options/scale. Standardized answer options
are given (5 Likert boxes) and each question is scored from
0 to 4. Scores are summarized for each subscale and trans-
formed to a 0–100 scale (0 indicating extreme problems
and 100 indicating no problems).

Recall period for items. The last week is taken into
consideration when answering the questions.

Endorsements. The HOOS-PS was the result of an Os-
teoarthritis Research Society International (OARSI) and
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Outcome Measures in Rheumatology (OMERACT) initia-
tive (15).

Examples of use. The HOOS has been used in subjects
with hip disability with or without hip osteoarthritis (12),
and in patients with hip OA pre- and postoperative total
hip replacement (THR) (13,15).

Practical Application

How to obtain. The HOOS can be obtained for no cost
at: www.koos.nu.

Method of administration. The questionnaire is patient
reported.

Scoring. The user’s guide includes a manual scoring
sheet and an Excel file ready to download at the web site
(www.koos.nu). There are instructions for handling miss-
ing values in the user’s guide. Computer scoring is not
necessary but is recommended since it increases the use-
fulness in the clinic.

Score interpretation. Each subscale has a score of
0–100, where 0 indicates extreme problems and 100 indi-
cates no problems. The results can be plotted as an out-
come profile, the HOOS profile. (The HOOS-PS was used
in an OARSI-OMERACT–supported study of pain and
functional disability and its correspondence to total joint
replacement. Neither pain nor functional disability alone
could discriminate between patients who were or were not
eligible for a total joint replacement according to the or-
thopedic surgeon [16].)

Respondent burden. The HOOS questionnaire takes
#10–15 minutes to complete.

Administrative burden. No administration burden;
time to score by hand takes 10–15 minutes. No training is
necessary. Computer scoring by using the Excel file only
takes 2 or 3 minutes (entering of data).

Translations/adaptations. Available in Swedish (13),
Dutch (17), and French (18) all with published validation
studies. Available in Danish, English, German, Korean,
and Lithuanian, according to the web site. Also available
in versions for knee injury and knee OA (Knee injury and
Osteoarthritis Outcome Score), for a variety of foot- and
ankle-related problems (Foot and Ankle Outcome Score),
and for assessing problems from the lower extremity in
patients with inflammatory arthritis (Rheumatoid and Ar-
thritis Outcome Score). All information is available at the
web site, www.koos.nu.

Psychometric Information

Method of development. Items in the HOOS question-
naire were generated through literature search, through
interviews with more than 100 patients with hip disabil-
ity, with and without hip OA (12), and by questioning 90
patients undergoing THR (13).

Acceptability. Missing data are reported to range from
0.9–2.6% in the different validations studies (13,18). A
total score could be calculated for 99% of the subjects in
the Swedish validation study and for all subjects in the
French study.

Floor effects are more common in the subscale Sport/
Rec, where worst possible scores have been reported to

range from 4.1–17.8% in subjects eligible for THR and
subjects with hip OA (13,17,18). Reports of ceiling effects
have only been reported in the Swedish validation study 6
months after THR where 19% of the subjects reported a
best possible score in the pain subscale, 10% in the symp-
toms subscale, 5% in the ADL subscale, and 9% in the
Sport/Rec and the QOL subscale (13).

Reliability. HOOS has been used in patients ages 42–89
years, including subjects with hip OA treated by medica-
tion only, subjects eligible for THR and postoperatively
(12,13,17,18). The internal consistency ranged from 0.82 to
0.98 (Cronbach’s alpha coefficient) in the different studies
(12,17,18), with the highest value in the ADL subscale
(0.94–0.98), which might indicate a redundancy of items.
HOOS has high test–retest reproducibility, with the intra-
class correlation coefficient ranging from 0.75 to 0.97 in
the validation studies (12,17,18).

The standard error of measurement published in the
Dutch study ranged from 3.71 (QOL subscale) to 6.94 (pain
subscale) for subjects with hip OA, and from 4.78 (ADL
subscale) to 10.07 (Sport/Rec subscale) for subjects who
had undergone THR (17).

Validity. HOOS content validity was performed by ask-
ing patients to rate item importance in the 2 Swedish
validation studies (12,13) resulting in slightly different
questionnaires where the LK 2.0 version has been trans-
lated into Dutch and French. HOOS construct validity has
been tested by comparing it with the Short Form 36, the
Oxford Hip Score, the Lequesne Index, and the visual
analog scale for pain, and predetermined hypotheses were
confirmed (13,17,18).

Ability to detect change. HOOS responsiveness has
been determined in 1 Swedish and in 1 French study (n "
90 and n " 30, respectively) after THR (13,18). The stan-
dardized response mean ranged from 1.29–3.24 (13,18).
Younger patients (age !66 years) showed larger respon-
siveness in all subscales compared with older subjects
(13).

In the French sample, the effect size ranged from 1.97
(QOL subscale) to 3.24 (pain subscale) (18). The smallest
detectable difference of the HOOS ranged from 9.6 for the
ADL subscale to 16.2 for the QOL subscale (18).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The HOOS is an extension of the WOMAC
and is suggested to be valuable for younger and more
active people due to added subscales. The HOOS has been
included in 2 systematic reviews concerning psychometric
evaluations of questionnaires assessing hip OA and
yielded positive findings (19,20). The HOOS needs further
psychometric testing in different cultures and in different
groups of patients with hip disabilities.

Clinical usability. The HOOS can be used to follow
patients with hip OA over time in the clinic, whatever the
severity. Using the Excel file at the web site to calculate
scores makes it fast and easy to administer.

Research usability. HOOS is suitable to use in research
as a disease-specific questionnaire.
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OXFORD HIP SCORE (OHS)

Description

Purpose. To assess outcome after total hip replacement
(THR) by measuring patients’ perceptions in adjunction to
surgery. The original version from 1996 (21) was updated
in 2007 introducing a new scoring system (22).

Content. OHS assesses pain (6 items) and function (6
items) of the hip in relation to daily activities such as
walking, dressing, sleeping, etc.

Number of items. 12 items with 5 categories of re-
sponse; no subscales.

Response options/scale. The original scoring from 1996
ranged from 1–5 (best to worst) with a total score of 12–60
(least difficulties to most difficulties) (21).

A new scoring was suggested in 2007 and supported by
the original authors: 0–4 (worst to best) with overall scores
ranging from 0–48 where 48 represents the best score (22).

Recall period for items. During the past 4 weeks.
Examples of use. Designed for assessment of joint re-

placement and has been used in several countries in large
registry studies (23–28). Has also been validated and used
in revision hip replacement (29,30).

Practical Application

How to obtain. Information concerning the Oxford Or-
thopaedic scores can be found at http://phi.uhce.ox.ac.uk/
ox_scores.php and the new scoring system can be found at
http://phi.uhce.ox.ac.uk/pdf/OxfordScores/hip_score_
guide.pdf. Free to use.

Method of administration. Self-administered; also used
in postal surveys (24,31).

Scoring. According to the updated version, “Each of the
12 questions is scored in the same way with the score
decreasing as the reported symptoms increase (i.e., be-
come worse)” (22). Scores range from 0 to 4 (worst to best);
see http://phi.uhce.ox.ac.uk/pdf/OxfordScores/hip_score_
guide.pdf.

Computer scoring is not necessary. A maximum of 2
missing values can be accepted and replaced by mean
value. Overall scores should not be calculated if more than
2 items are left unanswered. If 2 answers are indicated for
1 question, the worst response should be used for calcu-
lation of scores.

Score interpretation. According to the updated version,
scores range from 0 to 48 (worst to best) (22). Cut off points
based on large international data are under progress (22).
Categories for the OHS based on data from the Harris Hip
Score (HHS) and translated to the 0–48 scoring has sug-
gested cut off scores: $41 as excellent, 34–41 as good,
27–33 as fair, and !27 as poor (32). Based on the original
scoring system (12–60, best to worst) (21), !19 was excel-
lent, 19–26 was good, 27–33 was fair, and $33 was poor
(32).

According to the above classification by Kalairajah et al
(32), the OHS at 6 months is a useful predictor of early
revision after THR. A poor score was associated with a
revision risk within 2 years of 7.6% for THR compared
with risks of 0.7% for a good/excellent score (26). No
normative values are available.

Respondent burden. The OHS takes between 2–15 min-
utes to complete (33).

Based on patient interviews, there were issues raised
concerning item clarity and double-barreled questions
(33,34).

Administrative burden. The OHS is a patient-reported
questionnaire. Time to score is short, just sum items up.
No training to score is necessary.

Translations/adaptations. Dutch (35), Japanese (27),
German (36), and French (37) versions have been devel-
oped and evaluated. The OHS is widely used in many
countries even though published validation studies are
lacking. The Oxford Orthopaedic Scores also include a
similar questionnaire for assessing outcome after knee re-
placement surgery (the Oxford Knee Score) together with
questionnaires assessing shoulder surgery and shoulder
instability.

Psychometric Information

Method of development. Questions were based on pa-
tient interviews where hip OA patients were asked to
report their experience and problems. Patients were in-
volved in face and content validity of the questionnaire
(21). The OHS includes only 1 scale. OHS underwent
item-response theory testing in 2004 by Fitzpatrick et al,
and there was an overall good item fit of the data to the
Rasch model (38).

Acceptability. Ninety percent of 6,174 questionnaires
had no missing items. Most problems referred to item 6
(distance walked before severe pain). Older patients and
patients with more severe medical problems were less
likely to complete the questionnaire fully compared with
younger and healthier patients (31). Ceiling effects (13.5%)
were present in postoperatively collected data, but there
were very low levels of floor effects (39,40).

Reliability. Internal consistency was measured in pa-
tients pre- and postsurgery; Cronbach’s alpha varied be-
tween 0.84–0.93 (3, 6, 12, and 24 months) (21,31,35).
Reproducibility was measured by the coefficient of repeat-
ability according to the method of Bland and Altman, and
found to be acceptable (21,35).

Validity. Developing the OHS, patients were asked to
comment on and to include hip-related problems not ad-
dressed by the questionnaire for content validity (21). No
hypotheses prior to analysis were provided measuring
construct validity. Higher correlations to measures of pain
and function than to psychological measures have been
established (21,29,32,39,40). High correlation (rs " 0.7, P
! 0.001) was found between OHS and the HHS in THR
patients (32).

Ability to detect change. OHS had greater responsive-
ness compared with generic measures (Short Form 36 and
EuroQol 5-domain) and the disease-specific measures, the
Western Ontario and McMaster Universities Osteoarthritis
Index and the Arthritis Impact Measurement Scales. Effect
size of the OHS varied between 2.38–3.1 at 6–24 months
after THR (21,29,31,35,39–41) and was 1.84 at 6 months
after revision surgery (41). According to Murray et al, the
minimum clinically important difference can be expected
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to be between 3–5 points concerning joint replacement,
but work is in progress (22).

A similar concept to the Patient Acceptable Symptom
State was performed by Arden et al, relating the OHS to
patient satisfaction with surgery after 12 and 24 months
(42). The authors found that scores of 38 and 33 were
associated with patient satisfaction at 12 and 24 months,
respectively. However, the threshold varied according to
preoperative scores and to body mass index limiting the
clinical use of the threshold value.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The OHS assesses pain and function out-
comes in patients undergoing hip replacement. It has
shown acceptable to excellent psychometric properties
and has been reported to be a useful predictor of early
revision after THR.

Caveats and cautions. Like many of these question-
naires, the OHS has a few double-barreled questions that
can be a problem to the patient. Questions have also been
raised about the lack of items concerning activities requir-
ing a large angle of hip flexion, as well as aids and medi-
cation; this information has to be addressed by other
means.

Clinical usability. The questionnaire is easy to use due
to self-administered distribution, and it only takes a few
minutes to complete. A single administration will not pro-
vide much information on an individual, but repeated
administrations might give some information

Research usability. The OHS was developed to supple-
ment other generic outcome measures in systematic stud-
ies of hip replacement surgery with long-time followup; it
is also feasible for surveys by post. Due to its shortness, the
OHS questionnaire yields a high response rate and is
therefore preferred for larger studies (24).

LEQUESNE INDEX OF SEVERITY FOR
OSTEOARTHRITIS OF THE HIP (LISOH)

Description

Purpose. The LISOH was developed to evaluate the se-
verity of hip osteoarthritis (OA) in drug trials in an adult
French population, the long-term treatment effects for hip
OA, and as a help in decision making regarding the need
for hip replacement (43). The index covers OA-specific
symptoms and physical functional disability (43–45). De-
veloped in France in the early 1980s as an interview for-
mat to use in clinical drug trials, the instrument is avail-
able currently in several versions: interview based (43),
self-administered (46), and in modified versions due to
changed scoring and wording (45).

Content. A composite measure aggregating symptoms
and function, which are not graded separately, where pain
is analyzed by 5 items, maximum distance walked by 2
items, and activities of daily living (ADL) by 4 items.

Number of items. There are 11 items; the score ranges
from 0 (no pain or no disability) to 24 (maximum pain or

maximum disability) and is scored as the sum of all ques-
tions.

Recall period for items. Not specified.
Examples of use. To assess the severity of hip OA (47),

the effectiveness of pharmacologic interventions (44), and
to help with indications for surgery (46,48).

Practical Application

How to obtain. URL: http://www.oarsi.org/pdfs/pain_
indexes/Lequesne_index.pdf. Free to use.

Method of administration. Patient-, interviewer-, or cli-
nician-completed.

Scoring. The score ranges from 0–8 for each part (pain
or discomfort, maximum distance walked, and ADL) re-
sulting in a total score ranging from 0 to 24. The index was
modified in 1991 when a question for sexual activity was
included if appropriate, resulting in a maximum score of
28.

Score interpretation. Score 0–24 points (lower score
indicates less dysfunction) where 0 " no handicap, 1–4 "
mild handicap, 5–7 " moderate handicap, 8–10 " severe
handicap, 11–13 " very severe handicap, and !14 " ex-
tremely severe handicap. A score over 11-12 points after
appropriate treatment is suggested to indicate surgery (45).
A sore $10 indicated a relative risk of 2.59 for total hip
arthroplasty (48). The questions are suggested to score
disabilities connected with a single hip. There are no
indications of how to score in case of bilateral hip OA,
complicating interpretation (47).

Respondent burden. Takes 2–5 minutes to complete
(47,49,50).

Administrative burden. Some training may be needed
for use of the interview-based questionnaire to reach in-
terobserver reproducibility (43). Scoring takes only a few
minutes (49).

Translations/adaptations. Validated for hip OA, it is
available in French (original), English (47), German (46),
Turkish (51), and Korean (52) but used in many languages
where a published cultural adaptation is hard to find.
Several cultural adaptations and validations have also
been performed for the version used in knee OA.

Psychometric Information

Method of development. Developed in the early 1980s
by specialists. Rasch analysis has been applied later in
validity studies and has questioned the psychometric
properties of the questionnaire (47).

Acceptability. Two of 10 patients needed some expla-
nation to fill out the questionnaire in a French study using
the Lequesne Index of Severity for Osteoarthritis of the
Knee (49). In a postal survey, the constituent item response
rate was 71% for the LISOH, which was lower than for the
Short Form 36 (SF-36; 76–96%), but higher than the SF-36
total score (58%) (47).

Reliability. Satisfactory internal consistency for the
composite score (alpha 0.83–0.84) has been presented
(46,47,52). However, internal consistency was lower for
the pain section compared with the function section
(Cronbach’s alpha 0.63 versus 0.84) (46). Recommenda-
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tions are to only use the LISOH for group comparisons.
Factor analysis did not show unidimensionality of the
scale (47). Satisfactory test–retest reliability was found for
the composite score, intraclass correlation coefficient 0.94
(46). For interrater reliability, the interview-based ques-
tionnaire had a mean deviation of 0.55 points when rated
by 2 observers (43).

Validity. Doubtful construct validity (20,46,47). Also,
the convergent validity of the questionnaire has been ques-
tioned (47).

Ability to detect change. Information concerning re-
sponsiveness is lacking. Active drug treatment has shown
an effect size of 1.3–1.8 (45).

Critical Appraisal of Overall Value to the
Rheumatology Community

Caveats and cautions. Problems raised are due to lack
of validity, and the LISOH cannot be recommended for use
as the single measure, neither in the clinic nor in research.

Clinical usability. Psychometric evaluations do not
support the interpretation of scores on an individual level.

Research usability. Suggestions of more appropriate
questionnaires for evaluation of pain and physical disabil-
ity have been published in the last 10 years.

AMERICAN ACADEMY OF ORTHOPEDIC
SURGEONS (AAOS) HIP AND KNEE
QUESTIONNAIRE

Description

Purpose. The hip and knee core scale assesses hip and
knee conditions and treatment improvements. The hip and
knee questionnaire belongs to a series of lower extremity
questionnaires initiated and developed by the AAOS. In-
tended for use in patients age !18 years. The original
version was published in 2004 (53).

Content. The questionnaire covers stiffness, swelling,
and pain in conjunction to functioning (walking on flat
surfaces, going up or down stairs, lying in bed at night,
ability to get around, and difficulties with taking on and off
socks/stockings).

Number of items. 7 items, no subscales. If both hips are
involved, the questions should be answered for the worse
side.

Response options/scale. Likert scales with 5–7 response
options (best to worse). Five response options for swelling
and stiffness. Seven response options for pain and func-
tion, including 1 option for “could not do for other rea-
sons,” 7 options for getting around, and 6 response options
for taking on and off socks/stockings.

Recall period for items. During the past week.
Examples of use. To measure functional impairment in

patients treated for slipped capital femoral epiphysis (54).

Practical Application

How to obtain. Questionnaires and scoring instructions
can be found at the AAOS web site: www.aaos.org/
research/outcomes/outcomes_lower.asp.

Method of administration. Patient-administered ques-
tionnaire.

Scoring. Scoring includes both standardized and nor-
mative scores. Scoring instructions and a scoring work-
sheet can be obtained at the AAOS web site. Computer
scoring is not necessary, but it speeds up the scoring
process. Scores cannot be calculated if more than half of
the items are missing.

Score interpretation. Standardized scores ranges from
0–100 (most disability to least disability). Standardized
scores can then be transformed to normative scores using
the mean and SD from the general healthy population. A
patient scoring $50 on the normative scale will be above
the general healthy population’s average and a scoring
!50 is under the general healthy population’s average
(55).

Respondent burden. The questionnaire takes only a few
minutes to complete.

Administrative burden. Takes only a few seconds to
score if the scoring sheet is used. If scored by hand, it takes
#15 minutes to score.

Translations/adaptations. There are versions for the
lower extremity, for global sports/knee, and for the foot
and ankle (53).

Psychometric Information

Method of development. In 1994, a consensus meeting
was held and domains relevant for the lower extremity
instruments were identified by group technique. The
groups included clinicians and health-service researchers
with an expertise in the field (53). The items in the scale
were reduced from 28 to 7 due to factor analysis showing
a considerable overlap with the Short Form 36 (SF-36)
physical function scale (53).

Acceptability. Not studied.
Reliability. Internal consistency for patients with hip/

knee diagnosis (n " 43) resulted in a Cronbach’s alpha of
0.80. Test–retest was performed on 40 subjects and ana-
lyzed with the Pearson’s correlation coefficient (r " 0.91)
(53).

Validity. Face and content validity were determined by
the item selection process. Construct validity of the hip/
knee scale was performed by analyzing data from 43 pa-
tients in the hip/knee group, yielding correlations of 0.95
with the lower extremity core scale, 0.70 with the un-
weighted mean of the SF-36 physical health score, 0.73
and 0.69 with physician assessment of function and pain,
respectively. The Western Ontario and McMaster Univer-
sities Osteoarthritis Index (WOMAC) was assessed for cri-
terion validity, a global score for the WOMAC was calcu-
lated, and the correlation with the hip/knee core score was
0.89 (53).

Ability to detect change. Differences between change
scores were not calculated for the hip/knee core scale, but
they were for the lower extremity core scale after 24
months. Change scores on the lower extremity question-
naire were correlated with a patient-physician–generated
score regarding the perception of improvement during the
last year (r " 0.53).

In a regression analysis with the transition score gener-
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ated from patient-physician perception of improvement as
dependant variable, the lower extremity core scale ac-
counted for 40% of the variance, which was the highest
among the tested outcome measures (53).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The AAOS lower extremity questionnaires
went through a psychometric evaluation reported by Jo-
hanson et al in 2004 (53); this is, however, the only one
performed and published. The authors conclude that the
measures combined with the SF-36 will provide useful
information concerning orthopedic outcome in patients
with lower extremity diagnoses. The usefulness of the
questionnaire will need to be studied further.

Clinical usability. Developed for use in the clinic as
well as in research. The transformation of standardized
scores to normative scores can be useful also in the clinic.
Further testing of the instrument is warranted.
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Measures of Sleep in Rheumatologic Diseases
Epworth Sleepiness Scale (ESS), Functional Outcome of Sleep Questionnaire (FOSQ),
Insomnia Severity Index (ISI), and Pittsburgh Sleep Quality Index (PSQI)

THEODORE A. OMACHI

INTRODUCTION

Fatigue is a major symptom associated with rheumatologic
diseases such as systemic lupus erythematosus and rheu-
matoid arthritis and may be a direct manifestation of dis-
ease activity; however, such fatigue may also be related to
sleep disturbances (1,2). Indeed, sleep disturbances are
common in a variety of rheumatologic diseases (3–5). Such
disturbed sleep may be due to pain, depression, lack of
exercise, or corticosteroid usage (6–8). Sleep quality may
also be impaired by comorbid sleep disorders, such as
obstructive sleep apnea or restless legs syndrome, the
prevalences of which are reported to be high in rheuma-
tologic populations (9–12). Sleep disturbances may, in
turn, impact functional disability, lower pain thresholds,
or impair immune function and therefore contribute to
rheumatologic-associated morbidities (13–15). Sleep dis-
turbances in fibromyalgia and rheumatoid arthritis have
received relatively more attention than in other rheumato-
logic disease; however, even in fibromyalgia and rheuma-
toid arthritis, there are many unanswered questions re-
lated to the causes and outcomes of sleep disturbances (3).

The study of sleep disturbances can be onerous because
gold standard direct tests, such as polysomnography and
multiple sleep latency testing, are both expensive and
require considerable commitment of time from research
subjects. Laboratory-based sleep studies may present an
additional challenge in rheumatologic populations in
whom mobility restriction and pain may significantly in-
crease subject burden. Therefore, there is strong impetus
for utilizing patient-reported measures in assessing sleep
and sleep-related outcomes in rheumatologic diseases.

Four patient-reported measures are discussed in this

section, each of which captures a different sleep-related
domain and has been extensively utilized in a variety of
populations: 1) the Epworth Sleepiness Scale, which as-
sesses daytime sleepiness, 2) the Functional Outcome of
Sleep Questionnaire, which assesses sleep-related quality
of life, 3) the Insomnia Severity Index, which measures the
subjective symptoms and consequences of difficulties ini-
tiating and maintaining sleep, and 4) the Pittsburgh Sleep
Quality Index, which more generally assesses perceived
sleep quality. Please note that the Medical Outcomes
Study Sleep Scale, a global measure of sleep quality and
sleep-related outcomes, is discussed separately in the Fi-
bromyalgia Section of this issue. None of the scales re-
viewed here were developed specifically for rheumato-
logic or musculoskeletal conditions and, indeed, each has
relied heavily on populations with primary sleep disor-
ders for validation. To varying extents, as discussed below,
each of these measures has been used in rheumatologic
populations. Nonetheless, clinicians and researchers must
carefully consider their objectives and the appropriateness
of their populations in selecting a sleep questionnaire to
meet their needs.

EPWORTH SLEEPINESS SCALE (ESS)

Description

Purpose. To measure daytime sleepiness (16).
Content. The ESS is intended to measure the single

factor of “somnoficity.” The instrument asks subjects to
rate “in recent times” how likely they would be to “doze
off or fall asleep” in 8 different common situations of daily
living, such as “sitting and reading” or “watching TV.”
The ESS asks respondents to “try to work out how they
would have affected you,” even if they have not done a
given activity recently.

Number of items. 8 items.
Response options/scale. The questionnaire has a 4-point

Likert response format (0 ! would never doze, 1 ! slight
chance of dozing, 2 ! moderate chance of dozing, and 3 !
high chance of dozing).

Recall period for items. “Recent times.” Further speci-
ficity is not provided.

Endorsements. No.
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Examples of use. The ESS has been used frequently in
studies of obstructive sleep apnea (OSA), but has also been
applied to study sleepiness related to Parkinson’s disease
(17), multiple sclerosis (18), asthma (19), gastroesphogeal
reflux (20), and multiple other chronic diseases. Its usage
in the rheumatologic literature has been more limited than
in primary sleep disorders, but it has been applied in
examining the effects of chronic pain on sleepiness (21,
22).

Practical Application

How to obtain. The survey instrument is available in
the original validating publication (16), and is also avail-
able at http://epworthsleepinessscale.com. An annual li-
cense fee may be applicable if usage is “deemed commer-
cial in nature.” Permission to use can be obtained from
Murray W. Johns, PhD, who can be contacted through the
above web site or at Epworth Sleep Centre, Melbourne,
Victoria, Australia. E-mail: mjohns@optalert.com.

Method of administration. Written survey instrument.
Scoring. The 8 Likert response items are summed to

calculate a total score.
Score interpretation. Score range is 0–24, with higher

scores indicating greater daytime sleepiness. Scores !11
are generally considered abnormal, or positive for exces-
sive daytime sleepiness (EDS). This criteria for EDS was
based on a mean " SD score of 4.5 " 2.8 among 72 healthy
Australian workers (23).

Respondent burden. 2–3 minutes.
Administration burden. Time to score is #1 minute.
Translations/adaptations. The ESS has been translated

and validated in multiple languages, including Spanish,
German, Mandarin Chinese, Turkish, and Greek (24–28).

Psychometric Information

Method of development. The 8 situations assessed for
likelihood of falling asleep were selected based on earlier
research regarding low-stimulating environments that
were likely to be soporific (29).

Acceptability. Item-response rates are reported to be
high, with Johns and Hocking reporting #1% of surveys
having missing data (23). In a recent study, score distribu-
tions were reasonably normal among community-dwelling
US adults, with a mean " SD score of 8.2 " 3.9 (30).

Reliability. There was adequate internal consistency
with Cronbach’s alpha (range " ! 0.74 – 0.88) (31,32).
Test–retest reliability was reported to be high based on
testing separated in time by 5 months in healthy subjects
(r ! 0.82, P # 0.001) (31). In subjects with OSA, with
testing separated by an average of 71 days, r ! 0.73 (P #
0.001) (33).

Validity. Concurrent validity of the ESS has been as-
sessed as its correlation with mean sleep latency on mul-
tiple sleep latency tests (MSLT) in which subjects are
asked to take a series of brief naps over the course of
several hours. In such studies, the ESS showed correla-
tions in the expected directions of between 0.30 and 0.37
(34, 35). Although this correlation is not exceptionally
high, the validity of the ESS has also been argued based

on evidence that it predicts, better than MSLT, the pres-
ence of narcolepsy, a condition which is by definition
associated with excessive daytime somnolence (36). The
validity of the ESS has also been established based on its
association with the Respiratory Disturbance Index among
OSA patients, and its responsiveness to treatment in
OSA (16,31).

Ability to detect change. Based on results from clinical
trials, the ESS is sensitive to change, with therapies
thought to reduce sleepiness, showing improvements in
ESS (17,18,37). Minimally clinical important differences
are not reported.

Discussion
The ESS is one of the most widely used measures, both
clinically and in sleep medicine research, with the original
validation article having been referenced more than 3,000
times in peer-reviewed publications. Its attractiveness is
based in part on its ease of administration, as well as the
simplicity of the concept it is measuring, daytime sleepi-
ness. Although the MSLT is considered by many to be the
gold-standard for measuring sleepiness (34), it is often not
practical for research or clinical purposes. By specifically
asking about the likelihood of falling asleep in various
situations, rather than the effects of sleepiness on daily
activities, the ESS may hold some theoretical advantages
in distinguishing fatigue from sleepiness, where fatigue is
defined as a subjective lack of physical or mental energy to
carry out desired activities (38). This may be important in
rheumatologic diseases, which might be expected to cause
significant fatigue independent of sleepiness, although the
application of the ESS to rheumatologic conditions has
been relatively limited, and validation of this distinction
has not been established. An additional caution is that the
ESS cannot distinguish between sleepiness as a result of
disturbed sleep and sleepiness resulting from other causes,
such as medication effects.

FUNCTIONAL OUTCOMES OF SLEEP
QUESTIONNAIRE (FOSQ)

Description

Purpose. To assess the impact of excessive sleepiness
on functional outcomes relevant to daily behaviors and
sleep-related quality of life (39).

Content. The instrument asks subjects if they have had
difficulty performing specific activities because of “being
sleepy or tired.” It provides instructions to respondents
informing them that the words “sleepy” and “tired” mean
“the feeling that you can’t keep your eyes open, your head
is droopy, that you want to ‘nod off,’ or that you feel the
urge to take a nap. These words do not refer to the tired or
fatigued feeling you may have after you have exercised.”

In 30 items, the FOSQ then assesses difficulty, due to
sleepiness, in performing activities of daily living and
recreational activities, which are categorized into the fol-
lowing 5 subscales: 1) activity level (9 items), 2) vigilance
(7 items), 3) intimacy and sexual relationships (4 items),
4) general productivity (8 items), and 5) social outcomes
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(2 items). A shorter 10-item version, the FOSQ-10, was
published in 2009 using selected items from each subscale
and providing the same definition of sleepy and tired (40).
Items for the FOSQ-10 are distributed among the same
subscales as follows: 1) activity level (3 items), 2) vigilance
(3 items), 3) intimacy and sexual relationships (1 item), 4)
general productivity (2 items), and 5) social outcomes (1
item). However, because of the limited number of items in
each subscale for the FOSQ-10, the authors recommend
that only the total score for the FOSQ-10 be utilized, rather
than individual subscales.

Number of items. There are 30 items in the original
FOSQ-30, and 10 items in the FOSQ-10.

Response options/scale. The questionnaire has a
4-point Likert response format (e.g., 1 ! extreme difficulty,
2 ! moderate difficulty, 3 ! a little difficulty, and 4 ! no
difficulty). A response alternative is also available for re-
spondents to indicate that they do not engage in the activ-
ity for reasons other than being sleepy or tired.

Recall period for items. Not specified. Question stems
imply current difficulty.

Endorsements. No.
Examples of use. The FOSQ-30 has been used to assess

response to therapies in randomized clinical trials
(37,41,42) or prospective cohort studies (43) and to assess
the impact of known or suspected sleep disturbances on
daytime function (44–48). For example, Burke et al report
that although opioids-dependent individuals reported sig-
nificant sleep disturbance, such sleep disturbance did not
appear to affect daily functioning as assessed by the FOSQ
(45). The FOSQ has been applied to a limited extent in
populations with rheumatologic disease (49,50). The
FOSQ is frequently used as a measure of sleep-specific
health-related quality of life.

Practical Application

How to obtain. Available from the authors. Permission
for use is required. Contact Terri E. Weaver, PhD, RN,
University of Illinois at Chicago, 845 South Damen Ave-
nue, MC 802, Chicago, IL 60612. E-mail: teweaver@
uic.edu.

Method of administration. Self-administered written
questionnaire.

Scoring. For both the FOSQ-30 and FOSQ-10, an aver-
age score is calculated for each subscale, and the 5 sub-
scales are totaled to produce a total score. Missing re-
sponses, and responses from activities in which the
respondent does not participate regularly “for reasons
other than being sleepy or tired,” are not included in the
score calculation (i.e., not included in the calculation of
average value for subscales). Therefore, missing responses
do not necessarily prevent score calculation. Subscale
scores for both the FOSQ-10 and FOSQ-30 range from 1–4
with total scores ranging from 5–20.

Score interpretation. Score range is 5–20 points, with
higher scores indicating better functional status.

Respondent burden. The FOSQ is written at a fifth-
grade reading level. Time to complete the FOSQ-30 is
reported to be 15 minutes (39). Time to complete the
FOSQ-10 is not reported. Although the FOSQ-10 has one-

third the number of questions, it may take longer than
one-third of the time of the FOSQ-30 to administer, given
that the length of instructions related to defining sleepy
and tired are unchanged.

Administration burden. Time to score is not reported,
but is estimated here to be $3–5 minutes if done by hand.

Translations/adaptations. The FOSQ-30 has been trans-
lated and validated in peer-reviewed publications in mul-
tiple languages including Spanish, German, Turkish, and
Norwegian (51–55). Multiple other translated versions of
the FOSQ-30, although not specifically validated in peer-
reviewed publications, are also available from the authors.

Psychometric Information

Method of development. Based on Granger’s model of
disability, 74 items were originally identified and tested in
3 distinct cohorts, consisting largely of participants with
either confirmed sleep apnea or those referred to sleep
disorders clinics. Forty-four items were then eliminated
because 1) a high level of agreement between questions
about degree of difficulty and frequency of symptoms lead
to elimination of questions about frequency of symptoms,
2) certain items reduced the reliability (Cronbach’s alpha)
of the subscales and were therefore eliminated, and 3)
items which did not meet the loading criterion of %0.40
were eliminated.

Acceptability. Information on the number of missing
items was not reported in original FOSQ development,
although a given respondent’s total score and subscale
scores are not invalidated by missing items. Scores may
cluster toward the high-end of the FOSQ range (scores
5–20), especially in populations selected from the commu-
nity or without sleep complaints. Among older communi-
ty-dwelling adults, Gooneratne et al report that the mean "
SD FOSQ total score was 19.29 " 0.67 among subjects
without excessive daytime sleepiness (EDS; based on Ep-
worth Sleepiness Scale scores) and was 17.91 " 2.00
among subjects with EDS (56). Nonresponse may be a
problem for questions related to intimacy and sexual ac-
tivity, since a majority of respondents in that study did not
answer these questions (56).

Reliability. In their original development paper,
Weaver et al report a high internal consistency with Cron-
bach’s alpha (" ! 0.95) for the 30-item FOSQ, after elim-
ination of items that reduced the Cronbach’s alpha (39).
For the FOSQ-10, Cronbach’s alpha was " ! 0.87 (40).
Test–retest reliability for the FOSQ-30 was high, based on
testing separated by 1 week without interval intervention
(r ! 0.90).

Validity. Concurrent validity of the FOSQ-30 was estab-
lished based on moderate correlation with the Sickness
Impact Profile (SIP), a general (not disease-specific) mea-
sure of functional status outcomes, and the Short Form 36
(SF-36) health survey. FOSQ subscales generally corre-
lated more highly with related SIP and SF-36 subscales
and less with unrelated SIP and SF-36 subscales. Discrim-
inant validity was established based on differences in
scores between respondents seeking evaluation for sleep
disorders and individuals without sleep complaints (t-test
&5.88, P # 0.001) (39).
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The FOSQ-10 total score was robustly associated with
the FOSQ-30 total score, (r ! 0.96, P # 0.0001), explaining
92% of the variance of the longer version. The subscales of
the FOSQ-10 and FOSQ-30 were also highly correlated
with Pearson’s correlation coefficient as r ! 0.83–0.97
(P # 0.0001 for all) (40). Scores on the FOSQ-10 were also
significantly lower in untreated sleep apnea patients
(mean " SD 12.48 " 3.23) as compared to controls without
sleep disorders (mean " SD 17.81 " 3.10) (P # 0.0001),
suggesting discriminant validity.

Ability to detect change. Sensitivity to change has been
demonstrated in clinical trials showing improvements in
the FOSQ-30 resulting from therapies such as modafinil or
positive airway pressure therapy (37,42). The FOSQ-10
has also shown improvements resulting from positive air-
way pressure therapy in patients with sleep apnea (40).
Minimally clinical important differences are not reported.

Discussion
The FOSQ is a widely used measure of functional status
resulting from sleepiness and has been effectively em-
ployed as a measure of sleep-related quality of life. It has
been applied most often in the context of primary sleep
disorders, sleep apnea in particular, but it is not specific
for any particular disease. As with the Epworth Sleepiness
Scale, the FOSQ cannot distinguish between impairment
resulting from disturbed sleep or that due to medications
such as opiates. The FOSQ has not specifically been vali-
dated in rheumatologic populations or applied widely in
cohorts with rheumatologic disease. Nonetheless, investi-
gators intending to determine the extent to which rheuma-
tologic diseases impair HRQOL due to sleepiness or dis-
turbed sleep may find the FOSQ to be a useful outcome,
since many other measures of sleep-related HRQOL are
specific to sleep apnea or primary sleep disorders (57).
One strength of the FOSQ is its inquiry about items related
to intimacy and sexual function, a subject area not cap-
tured in many instruments. However, nonresponse to
these items may present a problem, as indicated in one
study (56).

The FOSQ-10, a shorter version of the FOSQ, was pub-
lished in 2009, and its total score and individual subscales
correlated nicely with the FOSQ-30. Further validation
and examples of implementation are not yet available, but
this may be an appealing version if the FOSQ-30 is not
practical because of length.

INSOMNIA SEVERITY INDEX (ISI)

Description

Purpose. To be a brief self-report instrument measuring
self-perception of insomnia symptoms as well as the de-
gree of concerns or distress caused by those symptoms.

Content. Content of the ISI corresponds in part to the
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) diagnostic criteria for insomnia.
In a 7-item questionnaire, with 1 item for each of the
following categories, the ISI assesses 1) difficulty with
sleep onset, 2) difficulty with sleep maintenance, 3) prob-

lem with early awakening, 4) satisfaction with sleep pat-
tern, 5) interference with daily functioning as a result of
sleep problems, 6) noticeability of sleep problem to others,
and 7) degree of distress caused by sleep problem.

Number of items. 7 items.
Response options/scale. Each item has a 5-point Likert

response format.
Recall period for items. Last 2 weeks.
Endorsements. No.
Examples of use. The ISI was developed to be an out-

comes measure for insomnia research and has frequently
been used as an outcome in clinical trials, both of phar-
macologic therapies and behavioral interventions (58–64).
It has also been used to identify morbidity and poor out-
comes associated with insomnia, including in rheumato-
logic diseases (65,66).

Practical Application

How to obtain. The written questionnaire was pub-
lished in the original validation study (67). Permission for
usage can be obtained from the author. Contact Charles M.
Morin, PhD, Université Laval and Centre de recherche
Université Laval-Robert Giffard, Québec, Canada. E-mail:
cmorin@psy.ulaval.ca.

Method of administration. Authors report that ISI is
available in 3 forms: written questionnaire for self-admin-
istration, written questionnaire for significant other ad-
ministration, and clinician administration. The self-ad-
ministered version was the primary focus of validation
(67), and this review also focuses on that version, except
where otherwise noted.

Scoring. The 7 Likert response items are summed to
determine total score.

Score interpretation. The score range is 0–28 points,
with higher scores indicating greater insomnia severity.
The suggested guidelines for score interpretation is 0–7 for
no clinically significant insomnia, 8–14 for subthreshold
insomnia, 15–21 for clinical insomnia (moderate severity),
and 22–28 for clinical insomnia (severe). However, em-
piric validation of these guidelines is required. Savard et al
recommend a cut off score of 8 for detection of sleep
difficulties, which yielded a sensitivity of 94.7% and a
specificity of 47.4% among cancer patients based on a gold
standard of the Insomnia Interview Schedule, a semistruc-
tured interview based on DSM-IV criteria (68). Recom-
mended cut off scores for other populations have not been
well established empirically.

Respondent burden. Time to complete is #5 minutes.
Administration burden. Time to score is #1 minute.
Translations/adaptations. French-Canadian, Spanish,

and Chinese versions have been validated (68–70). Only
the clinician-administered version was validated in
Chinese.

Psychometric Information

Method of development. Items for the ISI were selected
based on DSM-IV and International Classification of Sleep
Disorders criteria for insomnia. The ISI was based closely
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on the Sleep Impairment Index, an earlier measure devel-
oped by Morin (71,72).

Acceptability. A floor effect may be present in popula-
tions with low prevalence of insomnia symptoms. Among
French-Canadian cancer patients, the mean " SD ISI score
was 7.3 " 6.3 (68). However, among patients referred to a
sleep clinic for insomnia, scores were less skewed with a
mean " SD score of 15.4 " 4.2 (67). Among primary-care
Chinese-speaking older adults, the mean " SD score was
10.4 " 5.2 (70). Information about missing items and
educational attainment of subjects was not presented in
validation studies (67).

Reliability. Adequate internal consistency is suggested
by a Cronbach’s alpha of " ! 0.76 at baseline in the
original validation study, " ! 0.81 among community-
dwelling older Chinese patients, and " ! 0.90 among
French-Canadian cancer patients (67,68,70). Savard et al
report that among cancer patients, the test–retest reliabil-
ity (Pearson’s correlation coefficient) is r ! 0.83 (P #
0.0001) after 1 month, r ! 0.77 (P # 0.0001) after 2 months,
and r ! 0.73 (P # 0.0001) after 3 months (68).

Validity. Construct validity. Because the ISI is based on
DSM-IV criteria, it has good face validity. A principal
component analysis yielded 3 components consistent with
diagnostic criteria for insomnia (impact, severity, and sat-
isfaction) that explained 72% of the total variance (67).
Among cancer patients, 2 factors corresponding to severity
and impact were identified (68).

Concurrent validity. Bastien and colleagues provided
evidence for concurrent validity as correlation between ISI
and sleep diary variables, where r ! &0.35 (P # 0.05) at
baseline for correlation between ISI and sleep efficiency
(defined as percentage of time asleep when in bed), as
recorded in a sleep diary over a period of 1–2 weeks.
Correlation with sleep diary was higher after insomnia
treatment, with r ! &0.60 (P # 0.05). The ISI was not
correlated with sleep efficiency as recorded on polysom-
nography (PSG) in a sleep laboratory over 3 consecutive
nights (r ! 0.09, P 0.05), although the ISI sleep onset
item was correlated with time to sleep onset as recorded by
PSG (r ! 0.45, P # 0.05) (67).

Ability to detect change. Sensitivity to change. When
comparing the change (pretreatment for insomnia versus
posttreatment) in the ISI score, the correlation for ISI
change was r ! &0.37 (P # 0.05) as compared with the
change in sleep efficiency recorded by sleep diary, and r !
&0.36 (P # 0.01) as compared with change in sleep effi-
ciency recorded in sleep laboratory on PSG (67). In trials of
pharmacologic therapies for insomnia, the ISI has also
demonstrated sensitivity to change. For example, in a
6-month randomized double-blind trial, the ISI declined
among eszopiclone users, from mean " SD 17.9 " 4.1 at
baseline to 8.3 " 6.0 at 6 months. In the placebo group, the
change in ISI score was mean " SD 17.8 " 4.1 at baseline
and 12.9 " 5.7 at 6 months (P # 0.0001 for difference
between groups at 6 months).

Minimum clinically important difference (MCID). An
MCID of 6 points has been recommended based on an
analysis that demonstrated such an improvement in scores
was associated with the following quality anchors: 48%

reduction in likelihood of “feeling worn out” at 6 months
(from the Short Form 36 Health Survey), 46% less likely to
be “able to think clearly” (from the Work Limitations
Questionnaire), and 52% less likely to report “feeling fa-
tigued” (from the Fatigue Severity Scale). A 6-point change
was equivalent to 1.5 SDs in this study (73).

Discussion
The ISI has high face validity, is a relatively short instru-
ment, and has been used extensively in clinical research. It
has been validated in a number of different cohorts, both
those referred for insomnia symptoms, as well as cohorts
selected outside of sleep referral centers. The suggested
guidelines for classifying insomnia require further valida-
tion, and based on the research of Savard and colleagues,
there does not appear to be a clear threshold above which
clinical insomnia can be diagnosed with high certainty but
below which it can also be excluded with confidence (68).
Moreover, and particularly relevant to research in rheuma-
tologic diseases, the instrument does not distinguish be-
tween causes of insomnia, whether psychophysiologic in
origin or related to pain or other symptoms from medical
comorbidity. Nonetheless, it has been used effectively in
populations with comorbid disease, including cohorts
with rheumatologic diseases, and is a useful and brief
instrument.

PITTSBURGH SLEEP QUALITY INDEX (PSQI)

Description

Purpose. To measure sleep quality and disturbances
over the prior month and to discriminate between “good”
and “poor” sleepers (74).

Content. The PSQI consists of 7 components: subjective
sleep quality (1 item), sleep latency (2 items), sleep dura-
tion (1 item), habitual sleep efficiency (3 items), sleep
disturbances (9 items), use of sleeping medications (1
item), and daytime dysfunction (2 items).

Number of items. Nineteen items are included in scor-
ing. Five additional items, to be completed by a bed part-
ner, are included in the questionnaire and may be useful
for clinical purposes but are not used for scoring.

Response options. Of the 19 items included in scoring,
items 1–4 have free-entry responses asking for usual bed-
time and wake up times, number of minutes to fall asleep,
and hours slept per night. Items 5–17 have 4-point Likert
scale responses relating to frequency of specified sleep
problems. Item 18 has a 4-point Likert scale response
relating to overall assessment of sleep quality (“very
good,” “fairly good,” “fairly bad,” or “very bad”). Item 19
has a 4-point Likert response scale relating to the respon-
dent’s overall assessment of “enthusiasm to get things
done” (“no problem at all,” “only a very slight problem,”
“somewhat of a problem,” or “a very big problem”).

Recall period for items. Last month.
Endorsements. No.
Examples of use. In multiple disease areas, the PSQI has

often been used as an outcome in clinical trials of inter-
ventions intended to reduce sleep disturbances (75–81). It
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has been used in clinical trials to define inclusion criteria
for poor sleep quality (e.g., participants with PSQI scores
%5 were eligible for inclusion) (82). The PSQI has also
been used to determine the impact of a particular sleep
disturbance, such as nocturnal hypoxemia in chronic ob-
structive pulmonary disease, on sleep quality (44). The
PSQI has been used as an outcome in epidemiologic stud-
ies intending to determine risk factors for, or prevalence
of, poor sleep quality in various populations, including
those with rheumatoid arthritis, chronic pain, fibromyal-
gia, and chronic opiate usage (22,83–86).

Practical Application

How to obtain. Questionnaire and scoring instructions
are available in the appendix of the original validating
publication (74). Permission for use can be obtained from
the author, Daniel J. Buysse, MD, University of Pittsburgh,
3811 O’Hara Street, E-1127, Pittsburgh, PA 15213. E-mail:
buyssedj@upmc.edu.

Method of administration. Self-administered written
questionnaire.

Scoring. Each of the 7 component scores is determined
based on scoring algorithms, with the 7 component scores
each yielding a score of 0–3. A PSQI global (total) score is
obtained by summing each of the 7 component scores.
Scoring algorithms for each component involve a mixture
of averaging Likert response scores, categorization of free-
text responses (e.g., sleep latency of 15–30 minutes ! 1
point), and arithmetic determination of sleep efficiency
based on free-text responses.

Score interpretation. Score range is 0–21 points, with
higher scores indicating better sleep quality. In the original
validation report, a PSQI global score %5 correctly identi-
fied 88.5% as “good sleepers” versus “poor sleepers,” with
a sensitivity of 89.6% and a specificity of 86.5% (74).
However, accuracy has been less high in other popula-
tions: 1) a threshold score of 5 was 72% sensitive and 55%
specific among Nigerian university students (87), and 2) in
a heterogeneous population (most with history of malig-
nancy or renal transplant), a threshold score of 8 appeared
more appropriate (88). Among Chinese-speaking patients,
a PSQI score %5 was 98% sensitive and 55% specific for
insomnia (89).

Respondent burden. Time to complete is reported to be
5–10 minutes (74).

Administration burden. Time to score is reported to be
5 minutes (74). Because of the need to integrate various
responses and calculate such variables as sleep efficiency,
hand-calculation of scores may be somewhat burdensome,
but a scoring algorithm can readily be incorporated into
statistical programming software or a spreadsheet for au-
tomated calculation.

Translations/adaptations. Validated versions of the
PSQI are available in Spanish, French, Japanese, Chinese,
Greek, German, Hebrew, Persian, and Arabic (89–98).

Psychometric Information

Method of development. The PSQI was derived from
“clinical intuition and experience with sleep disorder pa-

tients; a review of previous sleep quality questionnaires
reported in the literature; and clinical experience with the
instrument during 18 months of field testing”(74).

Acceptability. Total scores appear reasonably normal in
distribution in both healthy populations and in those with
higher frequency of sleep disturbances (74). Buysse et al
report that 6.3% of 158 respondents failed to give com-
plete responses to all items and scores could not therefore
be calculated. In a validating study among cancer patients,
PSQI scores for 21% of respondents could not be calcu-
lated due to missing responses. The presence of free-text
items is associated with greater nonresponse; the plurality
of missing items reported by Beck et al (99) was due to
missing free-text responses necessary to calculate sleep
efficiency. Interviewer followup after completion of the
questionnaire to query about missing items reduced the
percentage of scores that could not be calculated to 4.2%.

Reliability. In the original validating study, the 7 com-
ponent scores of the PSQI had an overall Cronbach’s alpha
of " ! 0.83, and individual items were strongly correlated
with one another, also with " ! 0.83 (74). In separate
studies with different populations, the Cronbach’s alpha
scores have been similar (88,99). Test–retest reliability
(Pearson’s correlation coefficient) for the global PSQI was
0.85 (P # 0.001) when testing was separated by $4 weeks
(74). Among German-speaking respondents with insom-
nia, the test–retest Pearson’s correlation coefficients were
0.90 and 0.86, based on testing separated in time by 2 days
and mean 45.6 days, respectively (97).

Validity. Criterion validity. Based on the gold standard
of clinical evaluation, the PSQI distinguished “good sleep-
ers” from “poor sleepers” with reasonable accuracy in its
original validation, which was a chief basis for demon-
strating initial validity (see Score Interpretation section
above) (74).

Concurrent validity. In the original validation, the sleep
latency component of the PSQI was modestly correlated
with sleep latency on single-night polysomnography (PSG)
(r ! 0.33, P # 0.001), and global PSQI scores were also
weakly correlated with PSG sleep latency (r ! 0.20, P #
0.01). Other correlations with PSG results were, for the
most part, not significant (74), and in a recent study,
Buysse et al concluded that the PSQI is not likely be useful
as a screening measure for PSG sleep abnormalities (30). A
variety of other studies have demonstrated PSQI concur-
rent validity: 1) PSQI component scores were correlated
with sleep duration (r ! 0.81) and sleep latency (r ! 0.71)
as assessed by daily sleep diaries among insomnia patients
(97), 2) PSQI global scores were correlated with Insomnia
Severity Index (r ! 0.76) among Arabic-speaking patients
(96), and 3) PSQI global scores were correlated with sleep-
related items from the Symptoms Experience Report and
with sleep-related items from the Centers for Epidemiolog-
ical Studies Depression Scale (88).

Factor validity. Based on the original formulation of the
PSQI as a measure of sleep quality, Buysse et al suggested
that its 7 components be combined into a single factor, the
PSQI global score (74). However, in a factor analysis later
conducted by Cole et al (including Daniel Buysse, lead
author of the original validation study), a 3-factor scoring
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model provided significantly better fit than the original
single-factor model, where the 3 factors are sleep effi-
ciency, perceived sleep quality, and daily disturbances
(100). Such a scoring model has not thus far been widely
accepted and has not yet been further validated.

Ability to detect change. The PSQI has demonstrated
sensitivity to change by virtue of clinical trial interven-
tions intended to reduce sleep disturbances, which have
shown an improvement in PSQI scores, along with con-
comitant improvement in other sleep-related measures
(75–80).

Discussion
The PSQI is a widely used measure of sleep quality that is
more global in nature than other measures reviewed here.
The PSQI includes elements of daytime dysfunction, cap-
tured more specifically in the FOSQ. Three of the 7 PSQI
components (sleep latency, sleep duration, and sleep effi-
ciency) are often elicited to identify evidence of insomnia
(101). However, unlike the ISI, these 3 components are
based largely on free-text numerical responses that are
used to quantify these components, whereas the ISI asks,
with Likert responses, about perceived respondent diffi-
culties related to these components. The PSQI also in-
cludes 1 item inquiring about daytime sleepiness, al-
though Buysse has argued that the PSQI and Epworth
Sleepiness Scale correlate weakly with each other (r !
0.16) and measure orthogonal dimensions of sleep-wake
symptoms (30). One strength of the PSQI is, therefore, the
broad range of its coverage in measuring several aspects of
sleep quality and combining these into a global score. One
drawback is the potential disagreement about whether the
PSQI represents a single factor (100).
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Measures of Hand Function
Arthritis Hand Function Test (AHFT), Australian Canadian Osteoarthritis Hand Index
(AUSCAN), Cochin Hand Function Scale, Functional Index for Hand Osteoarthritis
(FIHOA), Grip Ability Test (GAT), Jebsen Hand Function Test (JHFT),
and Michigan Hand Outcomes Questionnaire (MHQ)

JANET L. POOLE

INTRODUCTION

Many of the rheumatic diseases result in pain, deformities,
weakness, and other impairments that affect the hands.
However, measures of these impairments may not provide
information about the ability to use the hands for self-care,
work, and leisure activities. Many health status, quality of
life, and functional ability assessments have several ques-
tions pertaining to hand function, but these are usually
limited to a few items due to the large scope of the assess-
ment. For some individuals, specific assessments of hand
function may be warranted to measure hand function and
document treatment effectiveness. This section will re-
view self-report and performance-based hand function
tests that have been used with persons with rheumatic
diseases and have psychometric support.

ARTHRITIS HAND FUNCTION TEST (AHFT)

Description

Purpose. The AHFT is an 11-item performance-based
test designed to measure hand strength and dexterity in
persons with arthritis.

Content. The items include grip and pinch strength,
pegboard dexterity, lacing a shoe and tying a bow, fasten-
ing/unfastening 4 buttons, fastening/unfastening 2 safety
pins, cutting putty with a knife and fork, manipulating
coins into a slot, lifting a tray of tin cans, and pouring a
glass of water. For the grip, pinch, and pegboard dexterity,
each hand is tested separately.

Number of items. 4 subscales: grip and pinch strength
(3 items), dexterity (1 item), applied dexterity (5 items),
and applied strength (2 items).

Response options/scale. Grip strength is measured in
mm Hg, while pinch strength is measured in kg. Dexterity
and applied dexterity items are timed in seconds. Applied
strength is the number of cans lifted and volume of water
lifted in the pitcher in ml.

Recall period for items. Not applicable (N/A).
Endorsements. N/A.
Examples of use. See reference list.

Practical Application

How to obtain. Contact Catherine Backman and Hazel
Mackie at School of Rehabilitation Sciences, University of
British Columbia, T325-2211 Wesbrook Mall, Vancouver,
British Columbia V6T2B5, Canada.

Cost. Pinchmeter and theraplast must be ordered from
an adapted equipment catalog for !$300. Other equipment
such as the pegboard, coin box, putty guide, and tray must
be constructed. Other equipment is easily available from a
discount store. A cheap suitcase is helpful to transport
items. In total, the entire cost according to one of the
authors is !$500.00.

Method of administration. Performance-based test; test
manual describes administration setup and instructions.

Scoring. The test manual purchased from the authors
describes specific scoring instructions. Computer scoring
is not necessary. There are no instructions for handling
missing values.

Score interpretation. Score range: grip strength range
0–300 mm Hg, pinch strength range 0–30 kg, applied
strength range for cans 0–12 cans, applied strength range
for pouring water 0–2,000 ml, and dexterity and applied
dexterity range 0 to undetermined number of seconds.

Scores can be transferred to a hand function profile sheet
matched for age and sex. This profile provides a summary
and compares the scores to the norms. Normative values
are available in the manual.
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Respondent burden. Time to complete is 20–30 min-
utes, depending on skill and administrators’ familiarity
with items. Cutting the putty can be difficult.

Administrative burden. Time to administer is 20–30
minutes, depending on the skill and familiarity of items of
the administrator. Time to score is 5 minutes; items are
scored as the test is administered. Training is necessary as
the administrator has to be familiar with setup and admin-
istration of items.

Translations/adaptations. Languages available: Eng-
lish. Cultural adaptations: N/A.

Psychometric Information

Method of development. Content or face validity: items
were developed based on a systemic review of other hand
function tests. Items were reviewed by 5 occupational
therapists who judged the final items to be clear and im-
portant unilateral and bilateral tasks. Patients were not
involved in development of the test and item-response
theory was not used in development or item selection.

Acceptability. Missing data are common. Floor or ceil-
ing effects are possible.

Reliability. Interrater reliability: rheumatoid arthritis
(RA). Intraclass correlation coefficient (ICC) ranged from
0.89–1.0 between 2 independent observers rating 20 sub-
jects (1).

Interrater reliability: osteoarthritis (OA). ICC ranged
from 0.99–1.0 between 2 independent observers rating 26
subjects (2).

Interrater reliability: RA and OA. Pearson’s correlations
ranged from 0.45–0.99 between 6 self-trained raters assess-
ing 30 subjects (3).

Interrater reliability: systemic sclerosis (SSc). ICC
ranged from 0.99–1.0 between 2 independent observers
rating 20 subjects (4).

Test–retest reliability: RA. Twenty subjects were tested
twice within 2 weeks. ICC ranged from 0.53–0.96 (1).

Test–retest reliability: OA. Twenty-six subjects were
tested twice within 2 weeks. ICC ranged from 0.7–0.96 (2).

Test–retest reliability: SSc. Twenty subjects were tested
twice within 2 weeks. ICC ranged from 0.80–0.97 (5).

Validity. Concurrent validity: healthy controls. Three
hundred ninety-five healthy adult volunteers were admin-
istered the 9-hole pegboard test and items from the applied
dexterity section of the AHFT. Correlations ranged from
0.32–0.60 (5).

Convergent validity: RA. Twenty subjects were evalu-
ated with the AHFT and Jebsen Hand Function Test
(JHFT). Correlations between the AHFT and scores on the
JHFT were 0.61–0.64 for the right hand scores and 0.02–
0.08 for the left hand scores (1). ICC was 0.71 between
scores on the AHFT and the dexterity subscale of the
Arthritis Impact Measurement Scales (AIMS) (1).

Convergent validity: OA. Twenty-six subjects were eval-
uated with the AHFT and self-reports of physical activities
of daily living (PADL) and instrumental activities of daily
living (IADL). Correlations between the AHFT and PADL
scores ranged from 0.40–0.69 and between the AHFT and
IADL scores ranged from 0.46–0.75 (2). For 40 subjects
with hand OA, correlations between the AHFT and self-

reports of hand function, including the Michigan Hand
Questionnaire (rs " 0.3–0.65), Cochin Hand Function Dis-
ability Scale (rs " 0.52–0.64), and Dreiser’s Functional
Index for Hand OA (rs " 0.44–0.57), were fair to good,
with stronger correlation for the strength items (6).

Convergent validity: SSc. Twenty subjects with SSc
were evaluated with the AHFT, Health Assessment Ques-
tionnaire (HAQ), and physical component of the AIMS2.
Correlations ranged from 0.32–0.73 with the HAQ and
from 0.19–0.69 with the AIMS2 (4).

Ability to detect change. Studies have not been done.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The majority of hand function tests assess
only 1 aspect of function, such as strength or dexterity, and
only unilateral tasks, and do not include functional tasks.
The AHFT is a performance-based test, which measures
both unilateral and bilateral functional tasks.

The test has adequate psychometric properties for RA,
OA, and SSc. Predictive validity and responsiveness to
change have not been documented. There is no summative
total score, as most of the items are measured in different
units of measure, which is a disadvantage when using the
AHFT in research, as numerous correlations or compari-
sons must be made for each of the 11 items and not just
1 score. Groups or conditions for which the instrument
may be appropriate include RA, OA, and SSc.

Caveats and cautions. There is no summative total
score, which is a disadvantage when using the AHFT in
research, as numerous correlations or comparisons must
be made for each of the 11 items and not just 1 score. As
the AHFT is a performance-based test with many items,
numerous items are needed. However, most are easily
available and fit into a 24-inch suitcase. Predictive validity
and responsiveness to change have not been documented.

Clinical usability. Psychometric evaluation supports
interpretation of scores to make decisions for individuals.
The administrative burden limits clinical use as the AHFT
does need equipment and training and takes time to ad-
minister. The respondent burden might limit clinical use
as it takes 20–30 minutes for the test.

Research usability. The psychometric evaluation sup-
ports research use. However, the administrative burden
might limit research use for the same reasons listed under
clinical usability. The respondent burden might limit re-
search use, although once one is familiar with the test, it
can be administered quickly. As stated above, cutting the
putty can be difficult.

AUSTRALIAN CANADIAN OSTEOARTHRITIS
HAND INDEX (AUSCAN)

Description

Purpose. The AUSCAN is a self-report measure to as-
sess hand pain, stiffness, and hand function in persons
with osteoarthritis (OA) (7).

Content. There are 3 scales: pain, stiffness, and func-
tion. Pain is assessed at rest and during activities, includ-
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ing gripping, lifting, turning, and squeezing objects,
while stiffness refers to morning stiffness upon waking.
The function items ask about difficulty turning, fastening,
opening, carrying, grabbing, and squeezing various ob-
jects (7).

Number of items. There are 15 items divided into 3
subscales: pain (5 items), stiffness (1 item), and function
(9 items).

Response options/scale. Likert scale format from 0
(none) to 4 (extreme); 100-mm visual analog scale (VAS)
format from 0 (none) to 100 (extreme).

Recall period for items. The last 48 hours.
Endorsements. None.
Examples of use. See references list.

Practical Application

How to obtain. A copy can be obtained from the web
site (http://www.auscan.org) or from Dr. Bellamy (e-mail:
n.bellamy@uq.edu.au). It is copyrighted.

Cost. Unknown.
Method of administration. Patient- or clinician-com-

pleted questionnaire.
Scoring. There are specific scoring instructions. Com-

puter scoring is not necessary. There are no instructions
for handling missing values.

Score interpretation. Score range: on VAS, pain (0–
500), stiffness (0–100), and physical function (0–900).
Lower scores indicate better status. Normative values are
not available.

Respondent burden. Time to complete is !7 minutes.
Administrative burden. Time to administer is !7 min-

utes. Time to score is !5 minutes. No training is necessary.
Translations/adaptations. Languages available: Eng-

lish, Spanish, French, German, Norwegian, Dutch, and
Italian.

Psychometric Information

Method of development. Items were generated from in-
teractions between experts (health providers) and inter-
views with patients. Items were retained that had a prev-
alence of #60% in the sample population and a mean
importance rating #2.0 (scale from 1–5) (7). Patients were
involved in development of the questionnaire. The de-
velopment of the subscales is not described well. Item-
response theory was not used in development or item
selection.

Acceptability. Missing data are common. Floor or ceil-
ing effects are possible.

Reliability. Evidence for internal consistency. Cron-
bach’s ! " 0.90–0.98. Cronbach’s alphas for the Likert
scale ranged from 0.90–0.94, and for the VAS ranged from
0.94–0.98 (8). For 17 patients with rheumatoid arthritis
(RA), Cronbach’s alpha for the total score was 0.94 (9). A
later study of patients with familial hand OA showed
Cronbach’s alphas from 0.93–0.96 (10).

Cronbach’s alpha was calculated for the total score
and subscales (and subgroups sex, race, presence of hand
pain, and radiographic hand OA) among a large commu-

nity sample of 1,730. Cronbach’s alphas ranged from 0.89–
0.96 (11).

Evidence for stability (test–retest). Test–retest reliability
was established by administering the scales 2 times 1 week
apart. Intraclass correlation coefficients (ICCs) ranged from
0.70–86 for the Likert scale and from 0.94–0.98 for the
VAS (8).

For 17 patients with RA, test–retest reliability was es-
tablished by administering the scales 5 days apart. ICCs
ranged from 0.92–0.93 for the subscales and 0.94 for the
total scales (9).

In a large study of 128 patients with OA, weighted kappa
coefficients for each item ranged from 0.29–0.77, with an
ICC of 0.87 calculated for the total score (12).

Validity. Evidence of content validity. Patient-centered
development of the items.

Evidence of convergent validity. In OA, correlation co-
efficients between measures of grip, pinch, pain, global
function, physician-rated severity, Functional Index of
Hand OA (FIHOA), and the Health Assessment Question-
naire for the Likert scale ranged from 0.33–0.82 and for the
VAS ranged from 0.51–0.86 (8).

For patients with RA, physical function subscale scores
correlated with the Sequential Occupational Dexterity As-
sessment (r " 0.81) and the pain scale correlated with the
Michigan Hand Outcomes Questionnaire pain scale (r "
0.68) (9).

The AUSCAN function scale with grip and pinch
strength (r " 0.63–0.79) and the pain subscale correlated
with a single item (pain measure; r " 0.55–0.58) in pa-
tients with familial hand OA (10).

For patients with OA, correlations between the FIHOA
and AUSCAN pain scales ranged from 0.67–0.74;
AUSCAN stiffness scales ranged from 0.44–0.54 and
AUSCAN function scales ranged from 0.76–0.86 (8). An-
other study correlating the AUSCAN and the FIHOA
showed correlations of 0.66 for the pain subscale, 0.54 for
stiffness, and 0.81 for function (13).

A third study also reported strong correlations between
the total AUSCAN and FIHOA (rs " 0.76) and subscales of
pain (rs " 0.79), stiffness (rs " 0.58), and physical function
(rs " 0.88). This study also showed that the AUSCAN
total correlated with hand strength (rs " 0.50) and the
Arthritis Impact Measurement Scales 2 physical, arm, and
hand (rs " 0.73, 0.63, and 0.69, respectively); the Health
Assessment Questionnaire (rs " 0.63); and the Short
Form 36 physical component (rs " 0.43) and mental
component (rs " 0.08). Correlations with the subscales
on the AUSCAN and the measures above were also calcu-
lated with lowest correlations with the stiffness subscale
(12). Factor analysis supported the pain and function sub-
scales (10).

Ability to detect change. Standardized response means
(mean difference between end of the washout for discon-
tinuing the current nonsteroidal antiinflammatory drug
and followup at 1, 3, and 6 weeks) for the AUSCAN ranged
from $0.74 to $0.23 for the Likert scale and from $0.84 to
$0.39 for the VAS (8).

Each 1-unit increase for the function subscale was asso-
ciated with a clinically relevant decrease in hand strength
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(SE ranged from 0.03–0.11 for the right hand and from
0.04–0.11 for the left hand) (10).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The AUSCAN measures hand function, an
important aspect of life affected by rheumatic disease.
The measure is appropriate for evaluating interventions.
Groups or conditions for which the instrument may be
appropriate are persons with RA and OA, as most of the
psychometrics have been done with these populations.

Caveats and cautions. Because the AUSCAN is copy-
righted, it is a little more difficult to obtain than other
measures of hand function. Gaps or limitations in psycho-
metric evaluation are with rheumatic conditions other
than RA or OA.

Clinical usability. Psychometric evaluation supports
interpretation of scores to make decisions for individuals.
Neither the administrative nor respondent burden would
limit clinical use.

Research usability. The psychometric evaluation sup-
ports research use. Neither the administrative nor respon-
dent burden would limit research use.

COCHIN HAND FUNCTION SCALE

Description

Purpose. The purpose of this self-report scale is to mea-
sure functional ability in the hand.

Content. The questions ask how much difficulty the
person has performing 18 tasks without the help of any
assistive device. Kitchen tasks include holding a bowl
and a plate full of food, pouring liquid, cutting meat, and
peeling fruit. The dressing items include buttoning
and opening/closing a zipper. The hygiene items include
squeezing a tube of toothpaste and holding a toothbrush.
Office items include 2 writing tasks, while other items
include turning a doorknob, cutting with scissors, and
turning a key in a lock.

Number of items. There is a total of 18 items with 5
subscales: kitchen (8 items), dressing (2 items), hygiene
(2 items), office (2 items), and other (4 items).

Response options/scale. 7-point scale from 0 (without
difficulty) to 5 (impossible).

Recall period for items. Not applicable (N/A).
Endorsements. N/A.
Examples of use. See references below.

Practical Application

How to obtain. A copy can be obtained from Duruoz
MT, Poiraudeau S, Fermanian J, Menkes C, Amor B,
Dougados M, et al. Development and validation of a rheu-
matoid hand functional disability scale that assesses func-
tional handicap. J Rheumatol 1996;23:1167–72 (14). There
is no web site reference and no cost.

Method of administration. Patient- or clinician-com-
pleted self-report questionnaire.

Scoring. Scores for each subscale are summed to yield
subscale scores and scores from the subscales are summed

to yield a total score. Total scores range from 0–90. Scores
for the kitchen subscale range from 0–40 and scores for the
dressing, hygiene, and office subscales range from 0–10.
Scores for other range from 0–20. Computer scoring is not
necessary. There are no instructions for handling missing
values.

Score interpretation. Score range is from 0–90. A
higher score indicates greater disability or more difficulty,
whereas a lower score indicates less disability or diffi-
culty. No normative values are available.

Respondent burden. Time to complete is 3–5 minutes.
The items are easy to read.

Administrative burden. It takes less than 3–5 minutes
to administer and score. No training is necessary.

Translations/adaptations. Languages available are
French, English, and Italian.

Psychometric Information

Method of development. Content or face validity was
determined by collecting a list of hand activity questions
from published indices. The questions were divided into
5 categories and given to 10 subjects. These subjects added
other items and evaluated items for clarity. It was then
administered to 102 subjects. Questions that were “never
done” by #5% of subjects were eliminated, yielding 18
items (14). Patients were involved in development of
items. Items were grouped by content to generate sub-
scales. Item-response theory was not used in development
or item selection.

Acceptability. Items are easy to read. Missing data are
not common. Floor or ceiling effects are possible.

Reliability. Rheumatoid arthritis (RA). Intrarater reli-
ability was established by having the same rater interview
25 subjects 2 times 24 hours apart (intraclass correlation
coefficient [ICC] 0.97) (14). Interrater reliability was estab-
lished by having 2 raters interview 68 subjects at 24-hour
intervals (ICC 0.96) (14). Test–retest reliability was estab-
lished by administering the scales 2 times 1 week apart
(ICC 0.89) (15).

Osteoarthritis (OA). Interrater reliability was estab-
lished by administering the scale 2 times within 1 hour to
41 subjects (ICC 0.96) (6). Test–retest reliability was estab-
lished by administering the scales 2 times 1 week apart
(ICC 0.94) (6).

Systemic sclerosis (SSc). Test–retest reliability was es-
tablished by administering the scales 2 times 1 week apart
(ICC 0.97) (16).

Validity. Convergent validity: RA. Scores on the Cochin
Scale were correlated with scores on a visual analog scale
for functional handicap (rs " 0.77) (14). In another sample
of subjects with RA, scores were correlated with scores on
the Arthritis Hand Function Test (rs " 0.36–0.54), Health
Assessment Questionnaire (HAQ; rs " 0.78), Scleroderma
Functional Assessment Questionnaire (rs " 0.85), and
Hand Mobility in Scleroderma Test (rs " 0.39) (15).

Convergent validity: SSc. Scores on the Cochin Scale
were correlated with scores on the Arthritis Hand Func-
tion Test (r " 0.34–0.58), Keital Function Test (rs " 0.48),
and HAQ (rs " 0.79) (16).
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Construct validity: RA. Scores on the Cochin Scale cor-
related with scores on the Revel Functional Index (rs "
0.91) and Hand Functional Index (rs " 0.58) (14).

Convergent validity: OA. Scores on the Cochin Scale
correlated with scores on the Revel Functional Index (rs "
0.86), Dreiser Functional Index (rs " 0.87), and a visual
analog scale to assess perceived disability (rs " 0.67) (17).

Scores on the Cochin Scale also correlated with other
self-reports of hand function, including the Michigan
Hand Outcomes Questionnaire (rs " 0.82) and Dreiser’s
Functional Index for Hand OA (rs " 0.89) (8), as well as
hand strength (rs " 0.57–0.64) and dexterity (rs " 0.52–
0.57) (6).

Divergent validity: RA. Scores on the Cochin Scale were
correlated with variables known to have little correlation
with disability: age (rs " 0.38), disease duration (rs "
0.23), morning stiffness (rs " 0.41), elbow and shoulder
pain (rs " 0.48), hand pain (rs " 0.52), tenderness (rs "
0.51), and swelling (rs " 0.12) (14).

Divergent validity: OA. Scores on the Cochin Scale were
correlated with variables known to have moderate or little
correlation with disability: Richie articular index (rs "
0.51), visual analog scale for pain (rs " 0.54), clinical
impairment (rs " 0.32), and Kallman index score (rs "
0.14) (17).

Construct validity: SSc. Scores on the Cochin Scale ex-
plained 75% of the variance on the HAQ (18).

Convergent validity: SSc. Scores on the Cochin corre-
lated with the HAQ (rs " 0.75), scleroderma HAQ (rs "
0.81), Kapandji Index (rs " 0.63), Hand Function Index
(rs " 0.58), Short Form 36 (SF-36) physical component
score (rs " 0.45), and McMaster Toronto Arthritis Patient
Preference Disability Questionnaire (rs " 0.48) (18).

Divergent validity: SSc. Scores on the Cochin Scale had
little to no correlation with measures of concepts differing
from hand function: anxiety (rs " 0.16), SF-36 mental
component score (rs " 0.14), depression (rs " 0.05), dis-
ease duration (rs " 0.15), and age (rs " 0.01) (18).

The validity of using the a priori subscales (kitchen,
dressing, etc) scores is not supported by exploratory factor
analysis in RA, OA, and SSc; 3 factors were identified in
RA (14) and OA (17) and 2 factors in SSc (18).

Ability to detect change. RA. Fifty-five subjects com-
pleted the scale 2 times !15 months apart. Changes in
scores correlated with subject-perceived handicap (rs "
0.58), but had little correlation with disease activity mea-
sures (rs " 0.19–0.34) (19).

The responsiveness of the Cochin Scale after surgery
was assessed by testing 52 subjects who were going to have
wrist and/or finger surgery 48 hours before the surgery and
at least 6 months after surgery. Cochin Scale scores signif-
icantly improved at the send visit (P % 0.0001) with stan-
dardized response mean and effect size values of 0.66 and
0.58, respectively (20).

OA. Fifty-one subjects completed the scale 2 times ap-
proximately 5 months apart. Changes in scores correlated
with subjects’ overall assessment (rs " 0.47) (17). The
scale also discriminated between those who improved and
those who deteriorated (P % 0.0001) (17).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The instrument measures hand function, an
important element of disease or aspect of life that may be
affected by disease. The measure is appropriate for evalu-
ating interventions. Groups or conditions for which the
instrument may be appropriate include RA, OA, SSc, and
diabetes mellitus.

Caveats and cautions. Items probably need to be up-
dated to reflect common hand activities such as keyboard-
ing, texting, and cell phones. It would be nice if scores
were interpreted in terms of severity of hand dysfunc-
tion. Because the original article did not give the scale a
formal name, the scale as also been termed the Duruoz
Hand Index and/or Hand Function Disability Scale, which
causes some confusion.

Clinical usability. Psychometric evaluation supports
interpretation of scores to make decisions for individuals.
Neither the administrative nor respondent burden would
limit clinical use.

Research usability. The psychometric evaluation sup-
ports research use in clinical trials (21). Neither the ad-
ministrative nor the respondent burden would limit re-
search use.

FUNCTIONAL INDEX FOR HAND
OSTEOARTHRITIS (FIHOA)

Description

Purpose. The purpose of the FIHOA is to measure hand
function in persons with hand osteoarthritis (OA). The
original was in French in 1995.

Content. Questions ask about using a key, cutting dif-
ferent objects, lifting, buttoning, using tools, writing, and
shaking hands.

Number of items. There are 10 items; no subscales.
Response options/scale. Items are rated on a 4-point

scale from 0 (possible without difficulty) to 3 (impossible).
Recall period for items. Not applicable.
Endorsements. No.
Examples of use. See reference list.

Practical Application

How to obtain. A copy can be obtained from the 1995
article (22). There is no cost.

Method of administration. Self-report or physician ad-
ministered.

Scoring. Scores for each item are summed to get a total
score. Computer scoring is not necessary. There are no
instructions for handling missing values.

Score interpretation. Score range is from 0–30. Low
scores indicate better hand function. A minimum score of
4 or 5 was shown to discriminate symptomatic and non-
symptomatic hand OA patients (22). Normative values are
not available.

Respondent burden. Time to complete is 3 minutes.
Items are acceptable in terms of reading level.

Administrative burden. Time to administer is !3 min-
utes. Time to score is 3 minutes. No training is necessary.
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Translations/adaptations. Languages available are:
French, English, and Dutch. Cultural adaptations have
been done for the Dutch version.

Psychometric Information

Method of development. No clear description is given
regarding how the items were generated. Patients were not
involved in the development. Item-response theory was
not used in development or item selection.

Acceptability. Readability is acceptable. Missing data
are common. Floor or ceiling effects are possible.

Reliability. Evidence for internal consistency. Cron-
bach’s alpha was 0.85 (22). In a recent study of 128 pa-
tients with hand OA, Cronbach’s alpha was 0.90 (12) and
a study on a Dutch version reported a Cronbach’s alpha of
0.89 (13).

Evidence for stability (test–retest). The intraclass cor-
relation coefficient (ICC) for the total score was 0.95
when the questionnaire was administered twice 1 hour
apart (22). Kappa values for each item ranged from 0.68–
0.87 (22).

Test–retest reliability established by administering the
FIHOA 2 times 1 week apart yielded an ICC of 0.74 (6)
and 2 times with a 5-day interval yielded an ICC of 0.96 for
the total score. ICCs for the 10 items ranged from 0.76–
0.96 (13). In another study, weighted kappa coefficients for
each item ranged from 0.41–0.77, with an ICC of 0.94
calculated for the total score (12).

Intraobserver reliability. Established having investiga-
tors interview patients with OA 2 times 1 hour apart.
Correlations between the scores assigned by the investiga-
tors were 0.95. The mean & SD difference in scores was
0.17 & 1.64, with a coefficient of variation of 9.32% (22).

Validity. For persons with OA, correlations between
the FIHOA and Australian Canadian Osteoarthritis Hand
Index (AUSCAN) pain scales ranged from 0.67–0.74;
AUSCAN stiffness scales ranged from 0.44–0.54; and
AUSCAN function scales ranged from 0.76–0.86 (8). An-
other study correlating the FIHOA and AUSCAN showed
correlations of 0.66 for the pain subscale, 0.54 for stiffness,
and 0.81 for function (13).

A third study also reported strong correlations between
the FIHOA and total AUSCAN (rs " 0.76), and subscales
of pain (rs " 0.79), stiffness (rs " 0.58), and physical
function (rs " 0.88). This study also showed that the
FIHOA correlated with hand strength (rs " 0.58) and the
Arthritis Impact Measurement Scales 2 physical, arm, and
hand (rs " 0.80, 0.71, and 0.69 respectively); Health As-
sessment Questionnaire (rs " 0.73); and Short Form 36
physical component (rs " 0.67) and mental component
(rs " 0.38) (12).

Scores on the FIHOA also correlated with other self-
reports of hand function, including the Cochin Hand
Function Scale (rs " 0.89) and Michigan Hand Outcomes
Questionnaire (rs " 0.86) (6), as well as hand strength (rs "
0.47–0.57) and dexterity (rs " 0.44–0.46) (6).

Ability to detect change. The standardized response
mean (SRM) of the FIHOA over 6 months was 0.58, which
was lower than the SRM for a pain visual analog scale
(SRM 0.87) (23).

The average SRM over a period of 6 weeks was $0.31
and decreased over time (week 1 versus week 6), and
the FIHOA was shown to be less responsive than the
AUSCAN (8).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The instrument is a quick self-report of hand
function often impacted by rheumatic diseases. The mea-
sure is appropriate for evaluating interventions but re-
sponsiveness may be a concern. All of the psychometrics
have been done on OA but the items are relevant to other
rheumatic conditions that affect the hand. There is some
evidence for diabetes mellitus.

Caveats and cautions. There is weaknesses of the in-
strument. Discrepancy in symptoms between 2 hands may
make it difficult for patients to score items (13). Respon-
siveness is not high; psychometric evaluation has not been
done with other rheumatic diseases such as rheumatoid
arthritis and systemic sclerosis that affect hand function.

Clinical usability. Psychometric evaluation supports
interpretation of scores to make decisions for individuals.
Neither the administrative nor respondent burden would
limit clinical use.

Research usability. The psychometric evaluation sup-
ports research use. Neither the administrative nor the re-
spondent burden would limit research use.

GRIP ABILITY TEST (GAT)

Description

Purpose. The GAT is a modification of a general test of
hand function based on activities of daily living, the Grip
Function Test. The GAT is intended to be a simple and
rapid test of hand function for persons with rheumatoid
arthritis (RA).

Content. Putting a sock over 1 hand, putting a paper clip
on an envelope, and pouring water from a jug.

Number of items. 3 items.
Response options/scale. Timed test.
Recall period for items. Not applicable.
Endorsements. None.
Examples of use. See under references.

Practical Application

How to obtain. The GAT administration and equipment
are described in the article by Dellhag and Bjelle (24).

Equipment needed. 25 cm of Tubigrip elasticized tubu-
lar bandage (7.5 cm wide for women and 10 cm wide for
men), metal paper clip (30 ' 10 mm), envelope (11.5 cm '
16 cm), 1 liter water jug with handle, cup (2 dl), and
stopwatch.

Cost. 10-meter roll of tubigrip: $55.00 available from
hand therapy catalogs.

Method of administration. Performance-based test.
Scoring. Each item is timed in seconds and the times

are summed to yield a total GAT score.
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Score interpretation. Score range is 5–6 seconds to 2–3
minutes. A GAT score of %20 seconds is considered nor-
mal. Higher scores mean decreased hand function. Norma-
tive values are not available.

Respondent burden. Time to complete is 5–6 seconds
to 2–3 minutes. Item difficulty: items are simple hand
items.

Administrative burden. Scoring is immediate. The
times for the 3 tasks need to be summed, which would take
%1 minute. No training is necessary.

Translations/adaptations. None.

Psychometric Information

Method of development. Items for the GAT were chosen
from the items on the Grip Function Test that were found
to discriminate between patients with RA and controls and
that were sensitive to change in a hand training program
(24). Patients were involved in development to determine
items that discriminated patients with RA from controls.
Item-response theory was not used in development or item
selection.

Acceptability. Items are easy to read. Missing data are
not common. Floor or ceiling effects are possible.

Reliability. Internal consistency: Cronbach’s alpha cal-
culated from testing 52 subjects was 0.65 (24). Intra-
observer reliability was 0.99 (24). Interobserver reliability
for 2 observers rating 20 subjects was 0.95 (24).

Validity. Content validity. Items were selected from the
Grip Function Test to represent 4 grip types (24).

Convergent validity. Scores from the GAT correlated
with scores on the Health Assessment Questionnaire
(HAQ; r " 0.53, P % 0.001), grip strength (r " 0.29, P %
0.05), self-estimated hand function (r " 0.42, P % 0.01),
pain with nonresisted motion (r " 0.33, P % 0.05), pain
with resisted motion (r " 0.46, P % 0.001), stiffness (r "
0.32, P % 0.001), and the Keital Functional Test (r " 0.42,
P % 0.01) (24).

Construct validity: known groups validity. All items dis-
criminated between persons with RA and controls (P %
0.001) (1). Changes in the GAT scores correlated with
change in HAQ scores (r " 0.42, P % 0.01) (25).

Ability to detect change. Total scores on the GAT (P %
0.001) and item scores (P % 0.01, 0.01, and 0.05) were
sensitive to change after a hand training program (24).

Subjects with low GAT scores displayed normal or in-
creased safety margins in grip force and the load at the
point where an object begins to slip out of the fingers
compared to healthy controls, whereas subjects who had
higher GAT scores exhibited lower safety margins (26).

The GAT did not appear to be sensitive enough to mea-
sure differences in patients with osteoarthritis (OA) who
had participated in an education program compared to a
control group (27).

The standardized response mean (SRM) showed modest
sensitivity (SRM 0.6–0.7) in a sample of RA patients who
were followed for 1 year while receiving tumor necrosis
factor inhibitors (28).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The instrument measures hand function, an
important element of disease or an aspect of life that may
be affected by disease. The measure seems to be sensitive
for evaluating interventions. Groups or conditions for
which the instrument may be appropriate include RA and
some evidence for systemic sclerosis (29), but use with OA
with caution.

Caveats and cautions. Limited psychometrics; most of
the psychometric studies and research using this test have
been done by one of the developers of the test. A conflict-
ing finding regarding responsiveness is of concern. A
group or condition for which there may be problems is OA.
Gaps or limitations in psychometric evaluation are de-
scribed above.

Clinical usability. Psychometric evaluation does not
appear strong enough to support interpretation of scores
to make decisions for individuals. Neither the administra-
tive nor respondent burden would limit clinical use.

Research usability. The psychometric evaluation sup-
port research use for RA. Neither the administrative nor
the respondent burden would limit research use.

JEBSEN HAND FUNCTION TEST (JHFT)

Description

Purpose. The purpose of the JHFT is to assess broad
aspects of hand function commonly used in activities of
daily living using standardized tasks. It was designed for
children ages #6 years and adults who have impairments
in the hand(s).

The year of publication is 1969. Since then, a commer-
cial version is available. The commercial version has
slightly different sizes of equipment than the 1969 publi-
cation, which describes a homemade version.

Content. Tasks simulate activities of daily living (see
below).

Number of items. There are 7 items (subscales): writing,
turning over 3 ' 5–inch cards (simulated page turning),
picking up small common objects, simulated feeding,
stacking checkers, picking up large light cans, and picking
up large heavy cans

Response options/scale. Scales for all items are times in
seconds.

Recall period for items. Not applicable (N/A).
Endorsements. N/A.
Examples of use. See reference list.

Practical Application

How to obtain. A description on how to construct the
test is in the article by Jebsen et al (30). Commercial ver-
sions are available from Sammons Preston, Bolingbrook, IL
60440 (online at www.samonspreston.com).

Cost. !$350.00.
Method of administration. Performance-based test.
Scoring. Each item is timed. Computer scoring is not

necessary. There are no instructions for handling missing
values.
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Score interpretation. Score range is variable depending
on disability. The longer the time required to complete
the subscales, the more disability a person has. Subscale
scores can be compared to the normative tables according
to age and sex (30).

Respondent burden. Time to complete is 10–15 min-
utes, but can be variable depending on the level of disabil-
ity in the subjects. Younger children, ages 6–7 years, may
take up to 20 minutes (31).

Administrative burden. Time to administer: see above.
Time to score is minimal as times are recorded after com-
pleting each subscale. No training is needed to administer
this test; however, the administrator must be familiar with
the test and setup for each subscale. Instructions are in-
cluded in the test kit; however, the original manuscript by
Jebsen et al (30) provides clearer instructions.

Translations/adaptations. Languages available: Chi-
nese version.

Psychometric Information

Method of development. Items were chosen to represent
a broad aspect of hand function. Patients were not in-
volved in development. Item-response theory was not
used in development or item selection.

Acceptability. Oftentimes it is difficult for people to
write with their nondominant hand, so data may be miss-
ing for that item. Floor or ceiling effects are not possible.

Reliability. Evidence for stability (test–retest reliability).
In the original study, 26 adult subjects with stable hand
disorders were tested at 2 points in time (r " 0.60–0.99)
(30). Later, 5 subjects ages #60 years were also tested at 2
points in time (r " 0.84–0.85) (32). The stability of the
JHFT over 3 sessions using 20 healthy women showed that
subjects performed faster on each successive session; how-
ever, only writing and simulated feeding showed a signif-
icant difference (33).

To establish test–retest reliability in children, 20 chil-
dren with stable hand disorders were tested at 2 points in
time, 4–10 days apart (r " 0.87–0.99) (31).

Evidence for interrater reliability. Intrarater reliability
was established by having 1 rater test 25 patients with
rheumatoid arthritis (RA) on successive days (r " 0.82)
(34).

Interrater reliability was established by having 2 raters
time and score 25 patients with RA (r " 0.91) (25). In
another study, interrater reliability was established by
having 2 raters simultaneously time and score 5 subjects
who were ages #60 years. Intraclass correlation coeffi-
cients ranged from 0.82 –1.00 (32).

Validity. Convergent validity: RA. Scores on the JHFT
correlated significantly with scores on the Arthritis Impact
Measurement Scales (AIMS) dexterity items (r " 0.43), the
AIMS activities of daily living items (r " 0.47), the AIMS
household activity items (r " 0.58), grip strength (r "
0.56), and the Health Assessment Questionnaire (HAQ; r "
0.37) (34). All of the subscales except writing correlated
with the HAQ (r " 0.49–0.55) and joint deformity (r "
0.38–0.63) (35). None of the subscales correlated with
pain (35).

One hundred twenty-eight subjects were compared

stacking wood (standardized) versus plastic (unstandard-
ized) checkers and picking up 1-inch (standardized) ver-
sus 1.25-inch (unstandardized) paper clips. Times were
significantly faster for the wood checkers than plastic
checkers, but not for the paper clips (36).

Discriminative validity. The JHFT was shown to dis-
criminate between subjects with and without different
physical disabilities (30,34). However, the mean times
were not statistically significantly different between older
subjects with OA compared to the norms reported by Jeb-
sen et al (30,37).

Ability to detect change. Effect sizes (ES) and standard-
ized response means (SRMs) were calculated to assess the
responsiveness of the JHFT to clinical change at followup
compared with baseline for persons with RA (ES 0.47,
SRM 0.49) and carpometacarpal joint arthritis (ES 0.67,
SRM 0.66) (38).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The test is a widely used and standardized
test of hand function. It is easy and quick to administer
and can yield subtest scores or an overall score. The mea-
sure is appropriate for evaluating interventions. The JHFT
has been used to measure hand function in persons with a
wide range of diagnoses, ranging from normal aging to
arthritis and stroke.

Caveats and cautions. The norms should be revised
using the commercially available version of the test. In
addition, the hands are tested separately, yet many tasks of
daily living are bilateral, i.e., tying a bow, buttoning.

Content validity has been questioned by Mathiowetz
(39), who reported that page turning and simulated feeding
do not duplicate the actual tasks. More studies assessing
the validity and sensitivity of the test are needed.

The JHFT is less responsive to change compared to other
questionnaires of hand function (38).

Clinical usability. Psychometric evaluation does not
support interpretation of scores to make decisions for in-
dividuals. Neither the administrative nor the respondent
burden would limit clinical use.

Research usability. The psychometric evaluation sup-
ports research use. Neither the administrative nor respon-
dent burden would limit research use.

MICHIGAN HAND OUTCOMES
QUESTIONNAIRE (MHQ)

Description

Purpose. The MHQ measures a person’s perception of
their hands in terms of function, appearance, pain, and
satisfaction. The questionnaire was intended for persons
with hand and wrist conditions and injuries, including
arthritis.

Content. 6 subscales: overall hand function, activities of
daily living (ADL), pain, work performance, aesthetics,
and patient satisfaction with hand function.

Number of items. There are 37 items and 6 subscales:
overall hand function, ADL, pain, work performance, aes-
thetics, and patient satisfaction with hand function.

S196 Poole



Response options/scale. Items are scored on a 5-point
Likert scale from 1 (very good/not at all difficult/always/
very mild/very satisfied) to 5 (very poor/very difficult/
never/severe/very dissatisfied). Raw scores are converted
to a scale from 0–100 according to a scoring algorithm.

Ranges for subscales are: hand function (5–25), unilat-
eral ADL (5–25), bilateral ADL (7–35), work (5–25), pain
(0–24), aesthetics (4–20), and satisfaction (6–30).

Recall period for items. The past week.
Endorsements. Not applicable.
Examples of use. See references below. In addition, there

are numerous studies of the MHQ with conditions other than
arthritis that can be found on the web site below.

Practical Application

How to obtain. University of Michigan, Department of
Surgery (online at http://sitemaker.umich.edu/mhq).

Cost. None.
Method of administration. Patient- or clinician-

completed self-report.
Scoring. There are specific scoring instructions as there

is a scoring algorithm in which raw scores are converted to
a range from 0–100. Computer scoring is not necessary,
but the MHQ can be computer scored using the algorithm
and SAS or Microsoft Excel. Instructions for handling
missing values are in the article by Chung et al (40) and on
the web site.

Score interpretation. Score range: 0–100. Higher scores
indicate better performance in all domains except pain.
Normative values are not available.

Respondent burden. Time to complete is !15 minutes.
Administrative burden. Time to administer is 15 min-

utes. Time to score is 15–20 minutes, but can be computer
scored. Training is necessary only to understand the scor-
ing algorithm.

Translations/adaptations. Available in Dutch, Spanish,
Chinese, Japanese, Turkish, German, and Korean. Origi-
nally developed for populations with hand conditions.

Psychometric Information

Method of development. Items were generated from a
Medline search of questionnaires with items related to
upper extremity function, and a group of patients were
asked what items they considered important for hand
function. This generated 100 items. These items were re-
viewed by patients, hand therapists, and hand surgeons,
which generated the 6 subscales (40). Patients were in-
volved in the development. See above for how subscales
were generated. Item-response theory was not used in
development or item selection.

Acceptability. Readability seems acceptable. Missing
data can be common if a person does not do the activity.
Floor or ceiling effects are possible.

Reliability. Evidence for internal consistency: rheuma-
toid arthritis (RA). Cronbach’s alphas ranged from 0.75–
0.94 in a sample of patients with RA (9). In a group of
patients with subluxation of the metacarpophalangeal
(MCP) joints, Cronbach’s alphas ranged from 0.7–0.90 (41).

Evidence for stability (test–retest): RA. The intraclass
correlation coefficients (ICCs) for the subscales for 17 sub-

jects with RA who completed the questionnaire twice
within 5 days ranged from 0.58–0.97. The ICC for the total
score was 0.95 (9).

Spearman’s correlations for the subscales for 128 sub-
jects who completed the questionnaire twice 6 months
apart ranged from 0.5–0.79, while correlations for the total
score ranged from 0.71–0.75 (41).

Evidence for stability (test–retest): osteoarthritis (OA).
Test–retest reliability was established by administering
the scales 2 times 1 week apart to 40 subjects with OA.
ICCs for the subscales ranged from 0.51–0.93, while the
ICC for the total scale was 0.85 (6).

Validity. Evidence of content validity. Provided above
description of how items were generated.

Evidence of convergent validity: RA. Scores on the
MHQ pain scale correlated with the Australian Canadian
Osteoarthritis Hand Index (AUSCAN) pain scale (r " 0.68),
while the MHQ physical function scale correlated with the
AUSCAN physical function scale (r " 0.80) (9).

In a sample of 128 subjects with subluxation of the MCP
joints, correlations between MHQ subscales scores and the
Arthritis Impact Measurement Scales 2 (AIMS2) ranged
from 0.20–0.77, with the highest correlations between the
function, ADL, work, pain, and overall MHQ scores and
the AIMS2 physical function scale and the MHQ pain and
AIMS2 symptom scales. Correlations between grip (r "
0.03–0.34) and pinch strength (r " 0.03–0.47) and the
Jebsen Hand Function Test (r " 0.22–0.50) were much
lower (41).

Convergent validity: OA. Scores on the MHQ also cor-
related with other self-reports of hand function, including
the Cochin Hand Function Scale (rs " 0.82) and Dreiser’s
Functional Index for Hand OA (rs " 0.86) (6), as well as
hand strength (rs " 0.5–0.65) and dexterity (rs " 0.38–
0.48) (6).

Ability to detect change. Standardized response means
(SRMs) were high for function (SRM 1.42), ADL (SRM
0.89), aesthetics (SRM 1.23), satisfaction (SRM 1.76), over-
all score (SRM 1.61), pain (SRM 0.63), and work (SRM
0.47) (41).

Using the MHQ satisfaction scale to determine the
minimum clinically important difference (MCID), for per-
sons with RA, MCIDs of 3, 11, and 13 were identified for
the pain, function, and ADL subscales, respectively (42).

Effect sizes (ES) and SRMs were calculated to assess the
responsiveness of the MHQ to clinical change at followup
compared with baseline for patients with RA (ES 1.05,
SRM 1.07) and carpometacarpal joint arthritis (ES 1.30,
SRM 0.93) (38).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The instrument measures hand function, an
important element of disease or aspect of life that may be
affected by rheumatic disease and adds information on
aesthetics and satisfaction with hand function. The mea-
sure is appropriate for evaluating interventions. The
groups or conditions for which the instrument may be
appropriate include hand and wrist conditions and inju-
ries, including arthritis. There are numerous studies on the
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psychometric properties of the MHQ for persons with con-
ditions other than arthritis that are beyond the scope of
this review.

Caveats and cautions. Psychometric evaluation seems
to be thorough.

Clinical usability. The psychometric evaluation sup-
ports interpretation of scores to make decisions for indi-
viduals. The administrative burden could limit clinical
use as it takes to 15–20 minutes score the questionnaire
using the algorithm. The respondent burden could also
limit clinical use as it takes 15–20 minutes to complete the
questionnaire.

Research usability. The psychometric evaluation sup-
ports research use. Neither the administrative nor respon-
dent burden would limit research use.
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Measures of Systemic Sclerosis (Scleroderma)
Health Assessment Questionnaire (HAQ) and Scleroderma HAQ (SHAQ), Physician- and
Patient-Rated Global Assessments, Symptom Burden Index (SBI), University of California,
Los Angeles, Scleroderma Clinical Trials Consortium Gastrointestinal Scale (UCLA SCTC
GIT) 2.0, Baseline Dyspnea Index (BDI) and Transition Dyspnea Index (TDI) (Mahler’s
Index), Cambridge Pulmonary Hypertension Outcome Review (CAMPHOR), and
Raynaud’s Condition Score (RCS)

JANET POPE

INTRODUCTION

Outcome measurements are important in evaluating pa-
tients with systemic sclerosis (SSc; scleroderma) and in
research such as clinical trials, and many patient-reported
outcomes can be useful for monitoring SSc patients seen in
practice.

Previous research and consensus exercises have demon-
strated important domains that may be useful in SSc clin-
ical trials. These include skin, musculoskeletal, cardiac,
pulmonary, cardiopulmonary, gastrointestinal, renal, Ray-
naud’s phenomenon and digital ulcers, health-related
quality of life and function, global health, and biomarkers
(1,2). This review will focus on the Health Assessment
Questionnaire (HAQ) disability index in SSc (3) and the
Scleroderma HAQ (SHAQ) (4), physician and patient
global assessments, the University of California, Los An-
geles, Scleroderma Clinical Trials Consortium Gastrointes-
tinal Scale (UCLA SCTC GIT) instrument for gastrointesti-
nal involvement in SSc (5), the Raynaud’s Condition Score
(RCS) (6), Symptom Burden Index (7), the Cambridge Pul-
monary Hypertension Outcome Review scale for pulmo-
nary arterial hypertension (8), and some dyspnea scales for
SSc lung disease, which have partially been validated in
SSc.

Fatigue scales, general quality of life measurements, and
several hand scales (Cochin Hand Function Scale, the
Duruoz Hand Index, the Disabilities of the Arm, Shoulder,
and Hand Questionnaire, Arthritis Hand Function Index,
Italian Hand Mobility Scale, and the Delta Finger-to-Palm
measure) will be discussed elsewhere in this supplement

and are not part of the SSc review. In addition, outcomes
used in the assessment of SSc for research and/or clinical
care such as skin scores, pulmonary function tests, echo-
cardiogram, functional class, 6-minute walk distance, re-
nal measurements, digital ulcer burden, pulmonary imag-
ing, inflammatory markers, joint counts, time to clinical
worsening, and disease activity and damage scales are
excluded from this review. Measurement of depression
and comorbidities are value added in certain circum-
stances within SSc. All these instruments may be impor-
tant to consider in a complete review of SSc measurement
scales. The durometer and digital ulcer outcomes were not
reviewed.

A literature search was performed on July 1, 2011 using
PubMed for key words including validity, reliability, and
questionnaire, and combining with HAQ, SHAQ, global
assessments, SSc or scleroderma, GI outcomes, UCLA GIT,
quality of life (QOL), Raynaud’s Condition Score (RCS),
and dyspnea scales for determining the characteristics of
the outcome measurement tools that were within the scope
of the study. The abstracts of original and review articles
were read, and those thought to be relevant to this topic
were fully read to extract instrument characteristics such
as reliability, validity, and minimal important difference
or minimum clinically important difference. Scales that
are reported elsewhere in this supplement, such as general
quality of life and other versions of the HAQ, were not
reviewed, except for some modifications for SSc. Many
clinical measures that are important in SSc, such as skin
score and disease and damage indices, were not reviewed.

The results of the search included the following: n ! 41
for scleroderma and questionnaire and validity, n ! 29 for
scleroderma and Health Assessment Questionnaire and
validity, n ! 14 for HAQ and scleroderma and reliability,
n ! 9 for HAQ and SSc and reliability, n ! 0 for SHAQ and
SSc and reliability, n ! 1 for SHAQ and scleroderma and
reliability, n ! 14 for Scleroderma HAQ and scleroderma
and reliability, n ! 3 for UCLA GIT and SSc, n ! 61 for
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pain assessment and SSc, n ! 100 for pain assessment and
scleroderma, n ! 52 for global assessment and sclero-
derma, n ! 38 for global assessment and SSc, n ! 12 for
Raynaud condition score, and n ! 19 for Raynaud’s con-
dition score. Symptom burden index and scleroderma re-
sulted in 3 articles. Articles that discussed validation of
the selected instruments were included if they were
within the scope of this review and not reported elsewhere
in this supplement.

MEASURES OF FUNCTION IN SYSTEMIC
SCLEROSIS (SSC; SCLERODERMA)

HEALTH ASSESSMENT QUESTIONNAIRE
(HAQ) AND SCLERODERMA HAQ (SHAQ)

This section will concentrate on the HAQ disability index
(HAQ DI) within the context of SSc and SSc modifications.

Description
The HAQ DI is a self-reported questionnaire in 8 domains.
The SHAQ consists of the HAQ (8 domains) and also
includes the following scales: pain, patient global assess-
ment, vascular, digital ulcers, lung involvement, and gas-
trointestinal involvement (4).

Purpose. The HAQ measures self-reported function and
is one of the most commonly used quality of life measures
in SSc. Due to the multisystem nature of SSc, it can greatly
impact a patient’s functioning and quality of life. Patient-
centered outcomes are important in both clinical practice
and research studies.

Developers. Fries et al developed the HAQ, which has
been used extensively in SSc (3). Steen and Medsger
added the visual analog scales (VAS) to the HAQ to create
the SHAQ (4). An excellent review on the measurement
properties of the HAQ and SHAQ has been published (9).
The HAQ and SHAQ have been extensively studied for
clinimetric properties in SSc (4,6,9,10–33).

Scoring. HAQ. Scoring is fast and each question is
scored 0–3 (where 0 ! without difficulty and 3 ! unable
to do) (3). There are 8 categories and the maximum from
each category is added together and divided by the number
of categories completed. There is an added point, to a
maximum of 3, in each category if aids/devices are
checked as being used (if the score is already at 3 or
“unable to do,” then the score cannot increase further).

SHAQ. The SHAQ is scored like the HAQ, and the other
domains are continuous VAS instruments that are mea-
sured and then changed to a 0–3 scale. Each area is scored,
and the scores are not added together for the VAS compo-
nents. Therefore, a score can be 1.25 on the HAQ, 0.5 on
pain, and separate scores for each of the other items.

Reliability. A therapist observed and graded the activi-
ties of the HAQ in patients with SSc. The therapist versus
patient intraclass correlation coefficients (ICCs) ranged
from 0.38–0.76, and there were significant differences be-
tween the observer and subjects’ responses for 4 items,
whereas the other items had moderate to good agreement
(13). Since the HAQ and SHAQ are self-reported, the

agreement between observed versus the patient does not
need to be high since the instrument is not meant to be
scored by an observer. Merkel et al demonstrated reliabil-
ity of the HAQ and other VAS measures including Ray-
naud’s phenomenon–specific scales in an analysis of data
from a large Raynaud’s phenomenon trial in SSc (6). Very
good within-patient test–retest reliability, if stable SSc
patients completed the HAQ once and then 2 days later,
has been documented (33). Therefore, overall the HAQ in
SSc seems reliable.

Validity. Cole et al compared the HAQ in SSc and early
rheumatoid arthritis (ERA), and structural validity was
demonstrated (25). HAQ scores have also been compared
between established RA and SSc, where the HAQ is on
average higher in SSc (21). Convergent and construct va-
lidity have been shown with a strong correlation (r ! 0.9)
between the HAQ and the UK Scleroderma Functional
Score (UKFS) (17). There is face and content validity. The
mean HAQ is higher in diffuse cutaneous (dcSSc) than
limited cutaneous (lcSSc) (32). HAQ is correlated with
skin scores, joint pain, tendon rubs, contractures, grip
strength, thumb abduction, wrist extension, and motion of
the index and middle fingers, and in some studies, the
presence versus absence of digital ulcers, but not another
(4,6,10,32). Higher HAQ scores are related to more work
disability (21). HAQ and pain were found to be related to
the physical component score of the Medical Outcomes
Study Short Form 36 (SF-36; R ! 0.70) in a cross-sectional
study of 89 patients with SSc (27).

Predictive validity. A low baseline HAQ score is pre-
dictive of improving skin scores over the next year in 2
early dcSSc trials. There was a 1.5 to 5-fold chance of
improvement in skin scores and patient global assess-
ments if there was a low baseline HAQ at trial entry in
early dcSSc (18). A low HAQ score is also predictive of
improved patient global assessment the following year in
SSc patients followed in a clinic setting (31). Another
study found the HAQ to be correlated with skin, cardiac
and renal involvement, tendon friction rubs, hand contrac-
tures, proximal muscle strength, and survival in SSc lon-
gitudinally (4).

Two large cohorts (one with ERA and the other estab-
lished SSc) were compared, and there was structural va-
lidity in comparing the HAQ scores between the 2 groups
(25). SSc patients with joint involvement had higher HAQ
scores than in psoriatic arthritis, whereas pain was higher
in SSc than RA (26).

Ability to detect change. In a 6-month randomized con-
trolled trial of dcSSc, there was good agreement with the
HAQ if skin score improved by at least 30%, with ICCs
ranging from 0.69–0.91 (good to excellent). The SF-36 had
a larger magnitude of responsiveness for physician and
patient global assessments compared to the HAQ, whereas
the HAQ was more responsive for skin score and the
forced vital capacity on pulmonary function testing (19).

A change in digital ulcers status was related to a change
in the HAQ and this was statistically significant when 2
digital ulcer trial results were combined in an exploratory
analysis (29). A nonvalidated HAQ subscale score, which
contained items primarily asking about finger function,
demonstrated an improvement with treatment used to pre-
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vent digital ulcers, but this was a post hoc analysis and
using a part of the validated scale may not be appropriate,
so this subscale needs further validation (28).

The minimum important difference (MID) of the HAQ
has been calculated in clinical practice combining patients
with lcSSc and dcSSc. MID estimates for improvement
and worsening, respectively, were "0.0125 (for the mean,
which is well below any measurement that is detectable,
or a change of "0.125 if the 75th percentile was used,
which has a more reasonable estimate) and 0.042 (for the
mean change in the worsened group or worsening by 0.217
if the 75th percentile was used) within one SSc clinic
between followup visits. In the Canadian Scleroderma Re-
search Group, where patients have data collected annu-
ally, MID estimates for improvement and worsening were
"0.037 ("0.250, 75th percentile) and 0.140 (0.375, 75th
percentile), respectively (22). This method of MID calcu-
lation gives a HAQ that is well below a minimal change in
the instrument (which is 0.125, so the 75th percentile was
studied). This could be the case due to patients getting
worse or better in areas that are not related to function,
such as dyspnea or GI symptoms, and this would not be
expected to affect the HAQ. Whereas, the MIDs in early
dcSSc from the D-penicillamine trial were "0.10 for HAQ
improvement and 0.14 for worsening (0.15–0.21 effect
size) (23). The MID determined by a Delphi of SSc experts
was estimated to be 0.2–0.25 for the HAQ (34). Therefore,
depending on how the MID is calculated (or in the latter
case estimated by experts to be relevant), the results may
be different. It is likely that the MID of the HAQ in SSc,
when function is changing, is in reality between 0.125 and
0.25 (1- or 2-point differences on the HAQ scale). Disabil-
ity as measured by the HAQ worsens over time in SSc by
0.039 (95% confidence interval [95% CI] 0.018–0.061) to
0.071 (95% CI 0.048–0.094) per year, or at least on average
0.12 over 3 years (24).

SHAQ validity and reliability. When compared to the
UKFS, the SHAQ had concurrent and convergent con-
struct validity (17). It has face validity (4,6). Reliability of
the HAQ and SHAQ VAS was demonstrated using data
from a Raynaud’s phenomenon trial (6).

Alternate scoring of SHAQ. In one study, the HAQ ap-
peared more reliable than the SHAQ if the scales were
added, but this is not routinely done. Using the French
translation of the SHAQ, Georges et al proposed a com-
bined score, obtained by pooling the 8 domains of the
HAQ DI and the 5 VAS scales, and called it the SSc HAQ.
However, this approach has not yet been widely accepted
(35).

SHAQ predictive validity. The VAS subscales of the
SHAQ were significantly correlated with objective param-
eters (4). Regarding convergent and construct validity, the
SHAQ should have further face and content validity over
the HAQ since it includes SSc-specific manifestations (9).

SHAQ responsiveness to change. The SHAQ was re-
sponsive to change in a cohort and in a Raynaud’s phe-
nomenon trial in SSc (4,6).

HAQ compared to SHAQ. The HAQ was compared to
VAS scales of the SHAQ and the UKFS (17). The HAQ and
UKFS were strongly correlated (r ! 0.9) and both tools
were significantly related to other clinical measures. Not

surprisingly, the correlations with the VAS were not as
strong since they were compared with a functional scale,
which would not be as relevant to VAS scales of various
organs or symptoms (17).

The SHAQ was no better than the HAQ in discriminat-
ing between lcSSc and dcSSc (20). The lung VAS has
incremental concurrent validity over the HAQ as an out-
come measure evaluating SSc lung disease (36).

Validation of HAQ for SSc and SHAQ in other lan-
guages. The SHAQ has been validated in French-speaking
SSc patients for structural and convergent validity, with
strong coefficients between the HAQ and the physical
component score of the SF-36 (r ! "0.74, P # 0.0001).
Discriminant validity was found as the HAQ separated
dcSSc and lcSSc (worse in the former). The test–retest
reliability was excellent (r ! 0.98) (36). The HAQ has been
translated into Japanese. In Japanese SSc patients, the
HAQ was related to many other clinical variables, espe-
cially hand extension. The mean HAQ was lower than
what has been reported in US patients with SSc (37). The
HAQ has face validity in Japanese (38). The HAQ has been
translated into Italian, and significant differences in the
HAQ were found in those with higher versus lower mod-
ified Rodnan skin thickness scores (above and below 14
units, mean $ SD HAQ in former of 1.158 $ 0.176 versus
0.652 $ 0.076; P # 0.001). When present, other clinical
features (contractures, myopathy, and digital ulcers) had
higher HAQ scores than if absent (39).

Critical Appraisal of Overall Value to the
Rheumatology Community
Scoring the HAQ includes adding aids and devices. How-
ever, in SSc a change from a low HAQ denoting little or no
disability to moderate disability occurs when aids/devices
are scored in the total HAQ score in the latter but not the
former scenario. This must be taken into account when
describing cohorts or trials and the method of scoring
(with or without aids and devices should be stated) (40).
However, the usual scoring is adding the aids and devices
as mentioned above.

The HAQ is widely used, inexpensive, and takes only a
couple of minutes to complete and score. It has been
translated into many languages, with some validation in
SSc in other languages. The HAQ is somewhat outdated
and may not apply to patients in different countries (such
as opening a milk carton, lifting a certain amount in
pounds, taking a tub bath, etc.).

OTHER MEASURES OF FUNCTION IN SSC

There are strong correlations between the UK Scleroderma
Functional Score (UKFS) and the Health Assessment
Questionnaire (HAQ) in a cross-sectional SSc sample (! !
0.90, P # 0.0001) and prospectively with change over time
comparing UKFS and HAQ (! ! 0.59, P # 0.0001) (41). The
Functional Index, which is an 11-item scale, has not been
widely used in SSc (42).

The Scleroderma Assessment Questionnaire is a self-
assessed measure ranging from 0–3 for several questions
including vascular, respiratory, gastrointestinal, musculo-
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skeletal, and overall disease status with 23 questions di-
vided into 4 groups. The questions include the HAQ and
other questions (43,44). It has face validity and is sensitive
to change, but currently is not commonly used. Another
measure that has not been validated is the Systemic Scle-
rosis Questionnaire, which includes general, organ-spe-
cific, and musculoskeletal complaints (45). There are other
proposed functional scales (46–48).

GLOBAL ASSESSMENTS IN SYSTEMIC
SCLEROSIS (SSC; SCLERODERMA)

PHYSICIAN- AND PATIENT-RATED GLOBAL
ASSESSMENTS

Description
Global assessments are rated by the observer (usually a
physician) or the patient. They may be rated from 0–100
with a continuous visual analog scale (VAS) or a Likert
scale with, for example, a 10-point rating or a change scale,
such as a 7-point scale (from "3 to %3 including 0 in the
center for no change). There is no standardization for the
scale, but usually a low number indicates less disease
activity. They can also rate severity, damage, or overall
disease. Neither the question or the recall period is stan-
dardized (e.g., a global assessment may ask the patient to
rate overall disease activity or the way that SSc has af-
fected her/him over the last month, week, or today since
the last visit).

Purpose. The global assessments are very easy and are
used in both clinical practice and research studies to quan-
tify the disease activity or severity (or whatever is being
asked). The most frequent rating is SSc overall disease
activity.

Content. There may be one scale (e.g., an overall global
assessment) or several scales (e.g., organ areas or Ray-
naud’s phenomenon symptoms).

Developer. None.
Number of items in scale. There may be 1 global assess-

ment each for the patient and physician to complete,
and/or an additional series of global assessments of each
organ system. There may be questions with respect to
activity, damage, and severity.

Scoring. Scoring is easy and may be a 10-cm or 15-cm
VAS and converted to 0–100 for the former or 0–3 for the
latter. Likert scales do not usually have measurement in
between the numbers provided such as 0,1,2–9,10. It takes
only a few seconds to complete and to score.

Reliability. Test–retest reliability has been calculated
for physician and patient global assessments (49). Mea-
sures with inherent interpretation such as global assess-
ments and skin scores were found to have increased vari-
ability than easily-performed measurements such as grip
strength and oral opening. However, there was good repro-
ducibility within observers, but moderate between observ-
ers’ intraclass correlation coefficients (ICCs). The patient
global assessment has very good reproducibility (33). The
relatedness of physician global assessments in SSc for
disease activity, severity, and damage has been calculated

ranging from ! ! 0.77 for severity and activity to ! ! 0.61
for damage and activity (50).

Validity. There is some face validity since a patient or
rater is asked to determine overall disease activity or se-
verity. The question may be open to interpretation. The
ratings are different between the patient and the physician,
so they are measuring different things. There are higher
scores in general for diffuse cutaneous SSc (dcSSc) versus
limited cutaneous SSc (lcSSc) (50). A large Canadian data-
base (Canadian Scleroderma Research Group) and a Mich-
igan database demonstrated that there is discordance be-
tween the patient and physician global assessments.
Patients perceived greater disease severity than physicians
(mean $ SD difference 0.78 $ 2.65). The agreement be-
tween patient and physician assessments of disease sever-
ity was modest (ICC 0.38, weighted " ! 0.38). Both patient
and physician scales were related to skin scores, breath-
lessness, and pain, but the relative importance of these
predictors differed. Patients were also influenced by other
subjective symptoms, while physicians were also influ-
enced by disease duration and creatinine. The predictors
explained 56% of the deviance in the patient global as-
sessments and 29% in the physician assessments (51).
This makes sense as they are not measuring the same
things and are both necessary end points for measuring the
status of a patient with SSc. Disease activity was rated
higher for dcSSc (especially early dcSSc) compared to
lcSSc (50).

Sensitivity to change. Low Health Assessment Ques-
tionnaire (HAQ) scores predicted improvement in the phy-
sician global assessment in clinical practice over 1 year
(31). In the D-penicillamine trial, multivariate logistic re-
gression demonstrated that the physician’s global assess-
ment of improvement was best explained by a model with
skin score and HAQ (R2 ! 0.46) (52). Skin scores and
patient global assessments were correlated with improve-
ment in 2 early dcSSc trials (r ! between 0.25 and 0.35)
(18). The minimal important differences for patient global
assessment in SSc have been calculated in clinical practice
and are very small (4–6.7 on 100-mm VAS) (22). Mini-
mum clinically relevant important differences from a phy-
sician’s perspective, obtained by expert opinion and Del-
phi consensus, were 3–7.5 units of the modified Rodnan
skin thickness score, 8–13 for physician global (out of
100), and, similarly, 10–12 for patient global assessment
(out of 100) (34).

Critical Appraisal of Overall Value to the
Rheumatology Community
Global measurements are important and easy to use. They
have some validity and give a rating to what the patient
perceives as important for a patient-reported global assess-
ment. It is difficult for a patient living with a complex
disease such as SSc to know the difference between dis-
ease activity and damage, so the physician and patient
global assessments may be very different (51). The global
assessment question depends on what is asked, since stan-
dardization is lacking and different questions may have
variable sensitivity to change, i.e., severity may or may not
change, damage will potentially worsen over time but not
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improve, and disease activity within a study can change
for the better or worse or remain stable. In addition, pa-
tients and physicians are not measuring the same things or
they are weighing them differently and therefore differ-
ences between patient and physician global ratings do
occur (51). The physician assessor may score serious organ
involvement that is active as worse than mild complica-
tions, whereas a patient rates what they are feeling and
may score a digital ulcer or gastrointestinal problem higher
than a serious organ involvement, especially if the latter
has minimal symptoms. Continuous and Likert scales are
not completely interchangeable.

PAIN ASSESSMENTS IN SSC

Description
Pain in SSc is most often assessed by visual analog scales
(VAS), Likert, or change scales. Questions are not different
from other generic pain scales except there could be attri-
bution, such as overall pain from SSc, Raynaud’s phenom-
enon (RP) pain, or digital ulcer pain, or there is no attri-
bution (such as overall pain compared to attribution
asking about pain from SSc or from a specific problem
such as RP, digital ulcers, skin involvement, arthritis, or
gastrointestinal [GI] problems).

Purpose. Self-administered scale to rate SSc-related
pain.

Content. Scale or scales on pain.
Developer. None.
Number of items in scale. Single item, part of other

scales (such as overall disease, overall pain, or digital ulcer
pain), or part of a multiquestion pain questionnaire. The
Raynaud’s Condition Score (RCS) and Symptom Burden
Index contain pain questions. There may be subscales of
various pain areas (from RP, ulcers, GI, overall, etc.).

Scoring. The Health Assessment Questionnaire (HAQ)
pain scale is 15 cm with a conversion from 0 (no pain) to
3 (100% pain). The measured number on the scale is
divided by 5 cm to make it be scaled appropriately for the
HAQ pain scale. Other scales could be numbers, Likert, or
100-mm VAS. Completion should be less than a minute.
Scoring is also fast.

Reliability. Pain is correlated with other patient-re-
ported outcomes of disease activity in RP with SSc (6).
Pain is very common in SSc with mean pain of &40 out of
100 in a clinic setting (22). In a large SSc study, 83% of
patients had pain, half of whom had mild pain (1–4 out of
10); one quarter had moderate pain (5–7), and 10 had
severe pain (8–10). More frequent RP attacks, active ul-
cers, worse synovitis, and GI symptoms were associated
with pain. Overall pain was worse in diffuse cutaneous
SSc (53). The modified Rodnan skin thickness score is
strongly associated with pain (54). Higher pain scores are
also associated with more alteration of body image in SSc
(55).

Validity. The pain scale is validated in SSc (content)
alone and with the HAQ or RCS (4,6). The mean $ SD pain
in SSc patients is 41 $ 26 out of 100 (22).

Sensitivity to change. In many effective therapies for RP
in SSc, the pain scale improves (56). The minimum im-

portant difference (MID) for pain in SSc clinical practice
on a 100-mm VAS is from 3.6–8 for pain (22). Physicians
perceived the MID for pain in SSc to be 0.2–0.3 (out of 3)
(34).

Critical Appraisal of Overall Value to the
Rheumatology Community
Pain is likely under-recognized in SSc and is important to
measure. There is a lack of standardization for the time
frame and actual question in SSc with respect to pain.
There can be overall pain as well as organ-specific pain
questions, and scales can be 100-mm, 15-cm, Likert, and
even descriptive. The same limitations of global assess-
ments apply to the assessment of pain. Pain and attribu-
tion from disease under study or other problems are very
difficult for patients, and some pain questions may be
about disease-related pain while another scale may be
about overall pain. Therefore, mechanical back pain
would not be included in the former, but it would in the
latter. However, the test–retest reliability should not be
affected in either scenario, but the attribution to SSc is not
necessarily present in a question that asks about overall
pain. In addition, even if asked about SSc-specific pain,
many patients rank all their pain as they do from their
disease. It has been found that patients have problems
distinguishing SSc from other comorbidities (57). Pain can
be from disease activity or damage and therefore may not
be responsive to treatment.

FATIGUE

Fatigue is a very common complaint in SSc, but there are
no specific SSc fatigue scales. As with other rheumatic
diseases, pain and fatigue are significant determinants of
quality of life in SSc (58). The minimal important differ-
ence for fatigue in SSc clinical practice is from 3.8–10.0
out of 100, and a sleep problems visual analog scale was
from 5.9–18.5 (22). A detailed review of fatigue scales has
recently been completed (59).

SYSTEMIC SCLEROSIS (SSC; SCLERODERMA)–
SPECIFIC MEASURES OF QUALITY OF LIFE

SYMPTOM BURDEN INDEX (SBI)

This is a self-reported questionnaire for SSc.

Description
The SBI was developed to determine the effects of SSc in
several domains that impact quality of life (QOL) (7). The
SBI has 8 major symptomatic areas (skin, hand mobility,
calcinosis, shortness of breath, eating, bowel, sleep, and
pain) (7).

Purpose. The SBI determines the effects of SSc from a
patient’s perspective in several domains beyond physical
function and generic health-related QOL instruments. It is
a patient-reported instrument, measuring burden of illness
in SSc (7).
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Content. The domains consist of several areas with 5
questions in each domain with Likert scales for each ques-
tion.

Developer. M. A. Kallen and Maria E. Suarez-Almazor,
University of Texas.

Number of items in scale. Eight major symptomatic ar-
eas of importance to patients are included (skin, hand
mobility, calcinosis, shortness of breath, eating, bowel,
sleep, and pain), with 5 items each per area with a 0–10
Likert scale. The questions are based on how much, how
often, how much interference, how often interfering, and
how important is this to the patient.

Scoring. There are 40 questions (5 questions in each of
8 domains). Scoring is done for each scale with the average
burden score reported per problem area (in 8 domains) on
an 11-point scale (from 0–10). The SBI also gives the
number of patients experiencing each SSc-related problem
in a group of SSc patients and the number of problems
experienced by each patient.

Reliability. Inter-item and item-total score correlations
per item set were all moderate to high, and internal con-
sistency reliability estimates were high. These scale char-
acteristics reflect the small to moderate item score ranges
observed per item set from 0.4–2.2 (7). Patients had a mean
of 5.7 problems with one-third having 0–5 problems and
another one-third having 7 or 8 problems in the total of 8
domains.

Validity. The SBI is partially validated in a single site
study with 62 SSc patients. Scores in each domain corre-
lated with the Health Assessment Questionnaire (HAQ)
and Medical Outcomes Study Short Form 36 (SF-36). For
the HAQ, correlations of each SBI scale ranged from 0.3–
0.6 and were statistically significant. For the SF-36, higher
SBI scores negatively correlated with the SF-36 for both
the mental and physical components (7).

Construct validity. Focus groups were tested in order to
develop the domains of importance to patients with SSc
(60). Except for a few correlations comparing shortness of
breath to other domains, all other domains were statisti-
cally significantly related to the other domains with low to
moderate correlations. However, the burden scores across
problems were relatively independent.

Sensitivity to change. Sensitivity to change has not yet
been demonstrated.

Translations/adaptations. This has not yet been done.

Critical Appraisal of Overall Value to the
Rheumatology Community
The 8 problem areas each have a score and are somewhat
independent from the other problems, and SBI scores cor-
relate with the HAQ and SF-36. Especially pain (localized
or generalized), fatigue, and malaise were reported to have
a major influence on QOL. Gastrointestinal (GI) symptoms
were prevalent and had high scores. This could potentially
be used in clinical practice and in research. The SBI
should be further studied in other cohorts and sensitivity
to change is important to determine if the SBI will be used
in the future as an outcome measurement in treatment
trials. The Scleroderma HAQ visual analog scales for GI,
lung, and pain have not been compared with the SBI,

where one would expect very strong correlations with the
respective scales.

GASTROINTESTINAL (GI) SCALES

The GI tract is a source of considerable discomfort, mor-
bidity, and mortality in patients with SSc. The approach to
GI tract–related outcome measures logically follows the
pathogenesis, including dysmotility (dysphagia, early sa-
tiety, bloating, small bowel bacterial overgrowth, and mal-
absorption), patent lower esophageal sphincter with gas-
troesophageal reflux disease, watermelon stomach causing
anemia, and obstipation or constipation from large bowel
dysmotility, etc. Measures have been validated for ma-
nometry and for esophageal and gastric transit time, but
these measures may not change significantly in the time-
frame of SSc trials. Often, measures are used that have
been successful in other GI diseases.

UNIVERSITY OF CALIFORNIA, LOS ANGELES,
SCLERODERMA CLINICAL TRIALS
CONSORTIUM GASTROINTESTINAL SCALE
(UCLA SCTC GIT) 2.0

Description
Khanna et al have validated and improved upon the SSc
GIT 1.0, shortening it to the UCLA SCTC GIT 2.0 instru-
ment, which can potentially be used as an outcome for
randomized controlled trials in SSc-associated gastrointes-
tinal (GI) involvement (5,61). This is a 7–multi-item scale
with areas of reflux, distention/bloating, diarrhea, fecal
soilage, constipation, emotional well-being, and social
functioning and has been shown to have a good test–retest
reliability (5).

Purpose. To have a self-reported GI quality of life (QOL)
tool specifically for the range of problems that can occur in
SSc and to be able to score the instrument, looking for
changes over time or within a trial.

Developer. Dinesh Khanna, et al. University of Califor-
nia, Los Angeles.

Number of items in scale. There are 34 items in the
UCLA SCTC GIT 2.0 instrument. The 7 multi-item scales
include reflux, distention/bloating, diarrhea, fecal soilage,
constipation, emotional well-being, and social function-
ing.

Scoring. Version 2.0 consists of 34 items scored from
0–3, with lower values indicating better health-related
(HR) QOL. The total UCLA SCTC GIT 2.0 score averages 6
of 7 scales (excluding constipation) and is scored from 0
(no GI problems) to 3 (most severe).

Reliability. Test–retest reliability estimates were # 0.68
(5).

Validity. Self-rated severity of GI involvement has
spanned no symptoms to very mild (39%), mild (21%),
moderate (31%), and severe/very severe (9%) (5). It is also
related to poor sleep (62).

Discriminant validity. Symptom scales were also able
to discriminate subjects with corresponding clinical GI
diagnoses. The total UCLA SCTC GIT 2.0 score, developed
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by averaging 6 of 7 scales (excluding constipation), was
reliable and provided greater discrimination between
mild, moderate, and severe self-rated GI involvement than
individual scales.

The 2.0 version was developed using the 52 items from
the SSC-GIT 1.0 and 1 rectal incontinence item, grouped
into 8 scales based on content: reflux, distention/bloating,
diarrhea, fecal soilage (to assess rectal incontinence), con-
stipation, pain, emotional well-being, and social function-
ing (5). Version 2.0 contains 34 items and is scored from
0–3, with lower values indicating better HRQOL. There-
fore, in version 2.0, 7 multi-item scales (reflux, distention/
bloating, diarrhea, fecal soilage, constipation, emotional
well-being, and social functioning) are included. The
UCLA SCTC GIT 2.0 instrument was correlated with de-
pression (except for the parameter of fecal soilage) (63).

Critical Appraisal of Overall Value to the
Rheumatology Community
The UCLA SCTC GIT 2.0 scale has been partially vali-
dated. It is unknown if this will be sensitive to change in
a GI treatment trial. In patients with very frequent symp-
toms, a moderate improvement may not be detected since
the symptoms could still be frequent even if occurring far
less often. No comparison of the UCLA SCTC GIT 2.0
questionnaire and the GI visual analog scale on the Sclero-
derma Health Assessment Questionnaire was found in the
literature search.

OTHER GI SCALES IN SSC

Another scale that is not SSc-specific is the Gastrointesti-
nal Quality of Life Index (64), which is a validated 52-item
questionnaire capturing SSc-related gut dysfunction given
to more than 400 SSc clinic patients assessing the fre-
quency and impact of 5 categories of symptoms. There was
a positive correlation between diarrhea scores and pulmo-
nary fibrosis (r ! 0.13), but not with other organs. In
addition, limited cutaneous SSc and diffuse cutaneous
SSc did not score differently; this is expected for GI dis-
ease in SSc, which is virtually universal (65).

GASTROESOPHAGEAL REFLUX DISEASE
(GERD)

GERD is extremely common in SSc and is often severe.
There are scales that have been used in SSc that assess
GERD, such as the Frequency Scale for the Symptoms of
GERD (FSSG), and visual analog scales (66). One study in
severe GERD used gut pH measurements, which did not
differentiate active treatment from placebo, but the study
was negative with respect to the FSSG and quality of life
(67). This study compared ranitidine to placebo on back-
ground double-dose proton pump inhibitors for severe
GERD in SSc patients. Therefore, we cannot conclude if
pH measurements of the gut are useful as an outcome in
SSc randomized controlled trials. The testing is invasive
and needs training to be performed. The trial was also
likely underpowered.

DYSPNEA MEASUREMENTS USED IN SSC-
ASSOCIATED INTERSTITIAL LUNG DISEASE
(ILD)/PULMONARY FIBROSIS

There is no fully validated dyspnea questionnaire in SSc.
In addition, the quality of life (QOL) in SSc patients with
ILD may be impacted by cough, which is not captured on
questionnaires that have been studied in SSc. Numerous
dyspnea scales have been published in other diseases such
as chronic obstructive pulmonary disease (COPD) and id-
iopathic pulmonary fibrosis.

The dyspnea questionnaire by Mahler et al includes the
Baseline Dyspnea Index (BDI) and Transition Dyspnea In-
dex (TDI) (68). The Modified Medical Research Council
Scale and the Oxygen Cost Diagram are widely used tools
for evaluation of limitation of activities due to dyspnea
that are used in COPD (68–72) but not SSc-associated ILD.
There is an activity of daily living dyspnea scale, the
Modified Dyspnea Index, and dyspnea scales from the
Scleroderma Health Assessment Questionnaire (HAQ) and
the Symptom Burden Index (4,7,73). Dyspnea is signifi-
cantly related to function and QOL. A model including
age, sex, disease duration, disease severity, and dyspnea
explained one-third, 10%, 40%, and 30%, respectively, of
the variance of the HAQ (74). The BDI and TDI from the
questionnaire by Mahler et al (68) will be reviewed more
extensively since being used in a SSc lung disease trial of
cyclophoshamide, and there has been some validation in
SSc of these instruments (75). The Borg Dyspnea Index is
a measurement by which dyspnea is assessed following
the 6-minute walk and has only been partially validated in
ILD and pulmonary hypertension (76). The Modified Borg
Dyspnea Scale is numerical and describes the severity of
dyspnea.

BASELINE DYSPNEA INDEX (BDI) AND
TRANSITION DYSPNEA INDEX (TDI)
(MAHLER’S INDEX)

Description
The BDI and TDI measure dyspnea at one point in time
and then how it has changed at another time point (68). It
can be self- or interviewer administered.

Purpose. To measure the severity of dyspnea at a point
in time and in followup to determine if there is change
(improving, the same, or worsening), as well as to evaluate
the severity of dyspnea as the changes are added to the
baseline score.

Content. For Mahler’s dyspnea scales, the BDI is de-
signed to rate the severity of dyspnea at a single time point,
and the TDI is designed to capture a change (or no change)
from the baseline assessment. Each index rates 3 different
categories: magnitude of task, magnitude of effort, and
functional impairment. Each category has 5 grades ranging
from 0 (severe) to 4 (unimpaired) added together for a
baseline focal score (range 0–12). At the transition period,
changes in dyspnea were rated by 7 grades, ranging from
"3 (major deterioration) to %3 (major improvement). The
ratings for each of the 3 categories for the TDI were added
to form a transition focal score (range "9 to %9) (68).
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Developer. D. A. Mahler, D. H. Weinberg, C. K. Wells,
and A. R. Feinstein.

Number of items in scale. Each index rates 3 different
categories: magnitude of task, magnitude of effort, and
functional impairment. Each category has 5 grades ranging
from 0 (severe) to 4 (unimpaired). At the transition period,
changes in dyspnea were rated by 7 grades, ranging from
"3 (major deterioration) to %3 (major improvement).

Scoring. Each category is added together for a baseline
score (range 0–12) as a maximum of 4 for each of 3 scales.
For the TDI, the ratings for each of the 3 categories were
added to form a transition focal score (range "9 to %9).
TDI has improvement as major, moderate, or minor corre-
sponding to improvement on the scale as 7–9, 4–6, and
1–3, respectively, and conversely there is deterioration if
the scales show worsening ("1 to "3 for minor, "4 to "6
for moderate, and "7 to "9 for severe).

Reliability. This has not been fully tested in SSc, but
the instrument was used successfully in a scleroderma
lung study (SLS) using cyclophosphamide versus placebo
(75).

Validity. The original indices were validated in men,
most of whom had chronic obstructive pulmonary disease
(68).

Construct validity. Not fully tested in SSc; in the SLS,
baseline scores of the BDI and visual analog scale (VAS)
for breathing were highly correlated (r ! "0.61). Medical
Outcomes Study Short Form 36 (SF-36) scores were able to
differentiate patients with more breathlessness (measured
by BDI and VAS for breathing) (77).

Face validity. In the SLS, there was face validity for the
Mahler dyspnea scale, since a larger proportion of patients
treated with cyclophosphamide obtained at least the min-
imum important difference (MID) compared to placebo in
the TDI (78).

Predictive validity. Not tested in SSc.
Sensitivity to change. Using the SF-36 transition ques-

tion and defining the MID as patients who rated them-
selves as a little better or a little worse in the SLS, the MID
was estimated for the TDI. TDI improvement and worsen-
ing, respectively, ranged from 1.05 to 2.16 (mean 1.5) and
from "0.61 to "2.55 (mean "1.5) (79). More patients on
cyclophosphamide achieved a MID for the TDI (46% for
cyclophosphamide versus 13% for placebo) (78). The
mean TDI change was higher in the cyclophosphamide
group (75). Other measurements such as changes in fibro-
sis on high-resolution computed tomography were associ-
ated with changes in dyspnea (80).

OTHER LUNG SCALES IN SSC

There is face validity of the Saint George’s Respiratory
Questionnaire (81) in the evaluation of the health-related
quality of life in SSc associated with interstitial lung
disease (82). An exercise program in SSc found that a
significant proportion of patients with SSc experienced an
improvement in the Saint George’s Respiratory Question-
naire and exercise tolerance (83).

PULMONARY ARTERIAL HYPERTENSION
(PAH) IN SSC

PAH randomized controlled trials often do not measure a
dyspnea questionnaire. Therefore, standardized dyspnea
questionnaires may or may not be sensitive to change in
SSc-associated PAH. A Delphi exercise for PAH in SSc
suggested the domains should include lung vascular, ex-
ercise testing, cardiac function, dyspnea (as measured by a
visual analog scale [VAS]), discontinuation of treatment,
quality of life, and physician global assessment. These
could be measured by right heart catheterization, echocar-
diography, exercise oxygen saturation, 6-minute walk dis-
tance, Medical Outcomes Study Short Form 36, the Health
Assessment Questionnaire (HAQ), and survival as well as
adverse events (84).

The New York Heart Association and World Health Or-
ganization functional class systems are essentially the
same and are divided into 4 categories: no restriction of
activities (class I), mild restriction (class II), moderate
(class III), and severe inability to do activities of daily
living with dyspnea even at rest (class IV) (85,86). There is
a large potential range of severity in class II and III pa-
tients, so refining a dyspnea questionnaire would be valu-
able. There is a lack of correlation between the HAQ in SSc
and PAH with respect to functional class at baseline and
with treatment (87). The SSc community via a Delphi
exercise rated that outcome measurements in SSc PAH
should include severity of dyspnea measured on a VAS
(84).

PULMONARY ARTERIAL HYPERTENSION
(PAH)–SPECIFIC QUALITY OF LIFE
INSTRUMENT: CAMBRIDGE PULMONARY
HYPERTENSION OUTCOME REVIEW
(CAMPHOR)

Description
CAMPHOR is a PAH-specific quality of life (QOL) measure
and not specifically for SSc. It is the first pulmonary hy-
pertension–specific instrument for assessing patient-
reported symptoms, functioning, and QOL, with scales
including overall symptoms (made up of energy, breath-
lessness, and mood subscales), functioning and QOL. This
has not been validated specifically in SSc-associated PAH
(8).

Purpose. This instrument is to be used in PAH to assess
QOL. It should quantify the effects of PAH on QOL, as-
sessing impairment, disability, and needs-based QOL.

Content. Questions about symptoms, function, energy,
mood, breathlessness, and QOL.

Developer. Galen Research (S. P. McKenna, N. Doughty,
D. M. Meads, L. C. Doward, and J. Pepke-Zaba).

Number of items in scale. CAMPHOR has 3 scales in-
cluding overall symptoms, functioning, and quality of life
with 65 items (8). The overall symptoms category has the
subscales of energy, breathlessness, and mood. The instru-
ment consists of 25 items for impairment, 15 for function-
ing, and 25 for QOL.
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Reliability. The CAMPHOR scales have good reproduc-
ibility (0.86–0.92 for test–retest correlations) when tested
in idiopathic PAH (8), but it has not been tested in SSc.

Validity. The CAMPHOR scales have very good internal
consistency ($ ! 0.90–0.92) (7).

Face validity. The CAMPHOR utility score appears bet-
ter able to distinguish between World Health Organization
functional classes (II and III) than the EuroQol 5-domain
and Short Form 6D (88).

Construct validity. The CAMPHOR scales have conver-
gent, divergent, and known-groups validity (8).

Predictive validity. Patients remaining in the New York
Heart Association (NYHA) class III experienced, on aver-
age, a significant improvement (CAMPHOR Utility Index
and functioning), which exceeded the minimum impor-
tant difference (MID) when PAH was treated (89).

Sensitivity to change. The CAMPHOR Utility Index has
face validity and is responsive to change in PAH, but is not
SSc specific. Patients can experience meaningful improve-
ment even if they do not improve on functional class
(which could require a larger change in status), and the
CAMPHOR Utility Index distinguished between adjacent
NYHA classes and correlated with 6-minute walking test
(6MWT) results. CAMPHOR subscales and utility were as
responsive as the 6MWT (effect sizes range 0.31–0.69 for
the CAMPHOR and 0.16–0.34 for the 6MWT). The within-
group MID for the CAMPHOR Utility Index is 0.09 (89).

Translations/adaptations. CAMPHOR has been vali-
dated in the US (90). It has also been adapted to French
Canadian and English Canadian (91). There is also a ver-
sion for English in Australia.

RAYNAUD’S PHENOMENON (RP) AND
DIGITAL ULCERS

Raynaud’s Condition Score has been validated in RP asso-
ciated with SSc and will be discussed in detail, whereas
there will only be a brief overview of DU.

DIGITAL ULCERS (DU)

It has been suggested that core measures for Raynaud’s
phenomenon (RP) in SSc clinical trials contain the Ray-
naud’s Condition Score, physician and patient global as-
sessments of RP activity, a DU measure, measures of dis-
ability and pain (Health Assessment Questionnaire), and
measures of psychological function/generic quality of life
(Arthritis Impact Measure 2 or Medical Outcomes Study
Short Form 36) (6). Outcomes in DU are not standardized.
There is no consensus on which DU measurements should
be included in SSc DU trials. DU assessments may include
visual analog scale (VAS) for RP, DU pain scales, number
of digital ulcers, size of DU, burden of DU, healing or
partial healing of DU (all or a cardinal ulcer), prevention of
new DU, proportion of patients affected by DU, mean
number of DU per patient, and VAS for physician and
patient global assessments (92). As would be expected,
within a 3-month SSc ulcer study there were significant
correlations between ulcer dimension and pain VAS (r !
0.42, P # 0.001) (93).

RAYNAUD’S CONDITION SCORE (RCS)

Description
The RCS is a self-reported global assessment of Raynaud’s
phenomenon (RP) activity using a 0–10 ordinal scale,
which incorporates the cumulative daily frequency, dura-
tion, severity, and impact of RP attacks. A composite score
from daily measures is then calculated (6).

Purpose. To estimate the overall effect of RP.
Content. The RCS is a daily self-assessment of RP activ-

ity using a 0–10 ordinal scale that incorporates the cumu-
lative daily frequency, duration, severity, and impact of RP
attacks.

Developer. Peter Merkel, et al. Boston University.
Number of items in scale. One item with an 11-point

ordinal scale (0–10), completed on a daily basis, and then
an overall summary score is calculated for a defined period
of time. There are no subscales.

Scoring. The number on the ordinal scale completed
daily is added and divided by the number of days it has
been completed to get a mean RCS for a period of time.

Reliability. It was found to be reliable when analyzing
data from a trial (94).

Validity. In a recent randomized controlled trial (RCT)
of tadalafil versus placebo, improvement in the frequency
and duration of RP, RCS, healing and number of new
digital ulcers (DUs), Scleroderma Health Assessment
Questionnaire (SHAQ), and patient and physician global
assessments significantly improved with active treatment
(94).

Construct validity. Merkel et al have demonstrated the
construct, content, criterion, and discriminant validity of
the RCS, HAQ, and 12 visual analog scales (VAS) for RP in
scleroderma using data from a RP RCT (6). There were
relevant associations between the outcome measures and
the patient and physician global assessments of RP activ-
ity.

Predictive validity. RCS can discriminate between
those with and without DUs (6).

Sensitivity to change. RCS has been studied to deter-
mine the change needed to be clinically relevant in an RP
trial. The minimum important difference score for the RCS
for improvement is from "13.9 to "14.3 points (95). The
patient acceptable symptom state was 34 (scale 0–100).

Critical Appraisal of Overall Value to the
Rheumatology Community
Many clinicians and even researchers do not routinely use
or interpret the RCS. In trials, it is often performed in
addition to recording the frequency, severity, and duration
of attacks. Therefore, the added value of the RCS is not
fully determined. There is an advantage if a day of data are
missing in an RP trial, since the score can still be calcu-
lated with the data that are completed, whereas if a day is
missed then the frequency and duration of RP over 2
weeks cannot be calculated. There is a theoretical advan-
tage to having a single scale that incorporates the impact of
RP. Confusion between a 0–10 ordinal scale summary
score of RCS and other Raynaud’s scales may occur; how-
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ever, the RCS is labeled accordingly whereas the other
scales are often continuous VAS scores for RP.

HAND FUNCTION INSTRUMENTS FOR SSC

A detailed review for hand function scales has been per-
formed elsewhere (96). However, some SSc studies related
to hand function will be briefly reviewed. The Cochin
Hand Function Scale has had good construct validity and
its total score explained 75% of the variance of the Health
Assessment Questionnaire in SSc patients (20). The Du-
ruoz Hand Index was studied for test–retest reliability and
intraclass correlation coefficients were very good (0.81–
0.97) (48). The UK SSc Functional Score (17) and the
Michigan Hand Questionnaire (97) also measure hand
function. The latter may not be very useful for SSc hand
function and has been rarely used for digital ulcer assess-
ment (92).

THE MOUTH HANDICAP SCALE IN SSC

The majority of patients with SSc have oral problems
including reduced oral opening, difficulties with dry
mouth, and functional impairment with respect to oral
hygiene. Mouthon et al have published the Mouth Hand-
icap Scale in Systemic Sclerosis (98). It has 12 items with
each scored from 0–4 (total score range 0–48). The
mean $ SD total score of the scale was 20.3 $ 9.7. The
test–retest reliability was 0.96. Divergent validity was con-
firmed for global disability (Health Assessment Question-
naire; r ! 0.33), hand function (Cochin Hand Function
Scale; r ! 0.37), interincisor distance (r ! "0.34), handi-
cap (McMaster-Toronto Arthritis questionnaire; r ! 0.24),
depression and anxiety using the Hospital Anxiety and
Depression (r ! 0.26 and r ! 0.17 for depression and
anxiety, respectively). Three factors within the scale could
explain two-thirds of the variance (98).

DISCUSSION

Many important instruments were not discussed in this
review. Also, some articles may have been missed by the
search strategy. Validation and reliability testing varied,
where in some instruments (such as Raynaud’s Control
Score [RCS]) it was tested within a randomized controlled
trial (RCT). For others there was cross-sectional testing at a
single site (Symptom Burden Index). The University of
California, Los Angeles, Scleroderma Clinical Trials Con-
sortium Gastrointestinal Scale will likely be used within a
treatment trial to determine its sensitivity to change. The
Cambridge Pulmonary Hypertension Outcome Review
needs validation in systemic sclerosis (SSc) if it is to be
used for pulmonary arterial hypertension in SSc. How-
ever, for the instruments that were included, many have
been partially validated in SSc, which is important for
future research. Some lack testing for sensitivity to change.
The global assessments (as in any rheumatic disease) do
not have standardized questions or time frames but have
been found to be sensitive to change within studies. There
are also validated measurements that are not completed by

the patients that are valuable in routine care and trials,
such as the Modified Rodnan Skin Thickness Score.

There are also differences in minimum important differ-
ences (MIDs) when comparing how they were derived,
such as in the Health Assessment Questionnaire (HAQ)
(22,23,34). The MID in a trial of early diffuse cutaneous
SSc (dcSSc) is not the same as expert determined. In the
clinic with limited cutaneous SSc and dcSSc patients,
many of whom may have been relatively stable, and in the
latter methodology, the mean change in HAQ did not make
sense since it was below the limit of the scale to detect
change (22). This could also illustrate that patients may be
worse with SSc that is unrelated to worsening function
(and due to symptoms in other domains such as lung,
gastrointestinal, Raynaud’s phenomenon, etc.).

In addition, for use as outcomes in clinical trials, the
sample size calculations can be different for instruments
such as the HAQ, functional index, and physician global
assessment due to variability in the measures in a group of
SSc patients (99). This is important when selecting out-
come measurements in clinical trials since some may be
more apt to change within a given sample size.
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Measures of Adult and Juvenile Dermatomyositis,
Polymyositis, and Inclusion Body Myositis
Physician and Patient/Parent Global Activity, Manual Muscle Testing (MMT), Health
Assessment Questionnaire (HAQ)/Childhood Health Assessment Questionnaire (C-HAQ),
Childhood Myositis Assessment Scale (CMAS), Myositis Disease Activity Assessment
Tool (MDAAT), Disease Activity Score (DAS), Short Form 36 (SF-36), Child Health
Questionnaire (CHQ), Physician Global Damage, Myositis Damage Index (MDI),
Quantitative Muscle Testing (QMT), Myositis Functional Index-2 (FI-2), Myositis
Activities Profile (MAP), Inclusion Body Myositis Functional Rating Scale (IBMFRS),
Cutaneous Dermatomyositis Disease Area and Severity Index (CDASI), Cutaneous
Assessment Tool (CAT), Dermatomyositis Skin Severity Index (DSSI), Skindex, and
Dermatology Life Quality Index (DLQI)

LISA G. RIDER,1 VICTORIA P. WERTH,2 ADAM M. HUBER,3 HELENE ALEXANDERSON,4

ANAND PRAHALAD RAO,5 NICOLINO RUPERTO,5 LAURA HERBELIN,6 RICHARD BAROHN,6

DAVID ISENBERG,7 AND FREDERICK W. MILLER1

INTRODUCTION

The idiopathic inflammatory myopathies, including adult
and juvenile dermatomyositis (DM), polymyositis (PM),
and inclusion body myositis (IBM), are rare systemic au-
toimmune diseases that are characterized by chronic prox-
imal muscle inflammation and weakness. In previous de-
cades, there were few commonly used outcome measures

in myositis, and those outcome measures were not vali-
dated. Therefore, in the past the assessment of outcomes in
therapeutic trials was focused on nonstandardized mea-
surement of muscle strength and function only.

Over the last decade, however, 2 international collabor-
ative groups, the International Myositis Assessment and
Clinical Studies Group (IMACS) and the Paediatric Rheu-
matology International Trials Organisation (PRINTO),
have defined consensus core set measures to assess myo-
sitis disease activity and damage in adults and children
and have begun to validate and standardize these mea-
sures (1,2). IMACS and PRINTO have also developed pre-
liminary definitions of improvement that can be used as
outcomes for therapeutic trials. These response criteria
combine the core set activity measures to determine clin-
ically meaningful improvement (3,4). Our section on my-
ositis assessment focuses first on these core set measures of
disease activity, quality of life (which is part of the
PRINTO core set of activity, but a separate assessment
domain for IMACS), and disease damage. To date, most of
the validation data available for these core set measures
are in patients with juvenile DM, with more limited vali-
dation in adult patients with DM or PM. Despite these
efforts, there are still important gaps in the validation of
these core set measures, and no validation studies have yet
been performed in patients with IBM, although they are
now being used frequently in myositis therapeutic trials.

We end this article with tools that have been used pri-
marily in research studies and a few therapeutic trials that
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have some supporting validation in certain subgroups of
patients with myositis. These tools are primarily organ-
specific measures, including strength and functional as-
sessments and cutaneous assessment tools. Quantitative
muscle testing and the IBM Functional Rating Scale are the
most commonly used instruments to assess patients with
IBM, and although they have little supporting validation
in myositis, quantitative muscle testing has been well val-
idated in other myopathies and has been used frequently
as an end point in therapeutic trials for IBM.

Although the methods for the assessment of patients
with myositis have been limited in their scope, great
strides have been made in the last decade in the develop-
ment of new partially validated tools and international
multidisciplinary consensus in using these measures that
should enhance our understanding of the diverse effects of
myositis on many organ systems and the development of
new therapies.

PHYSICIAN AND PATIENT/PARENT GLOBAL
ACTIVITY

Description

Purpose. An overall rating of the disease activity related
to myositis, defined as potentially reversible pathology or
physiology resulting from the underlying disease process
(1).

Content. The physician global assessment of disease ac-
tivity is to be judged by the physician based on all of the
information available at the time of the evaluation, includ-
ing the subject’s appearance, medical history, physical
examination, laboratory testing, and prescribed medical
therapy. Adult patients or parents of children with myo-
sitis completing the patient/parent assessments are asked
to take into account all of the active inflammation in their
own or their child’s muscles, skin, joints, intestines, heart,
lungs, or other parts of the body that can improve with
treatment. Patients over 10 years of age might also be able
to complete a global activity assessment independent of
their parents’ ratings (5). The global disease activity score
is recorded on a 10-cm visual analog scale (VAS) that is
often anchored at the end points and middle. For patients
and parents, a smiley face is often included at the 0-cm
anchor and a sad face at the 10-cm anchor to improve
understanding of the scale. A 5-point Likert scale can also
be used as an alternative to the VAS.

Number of items. 1 item, either a VAS or a Likert scale
rating.

Response options/scale. For the VAS rating, a score of
0–10 (down to 1 decimal place) is used, and for the Likert
scale, a grade of 0 (no disease activity), 1 (mild disease
activity), 2 (moderate disease activity), 3 (severe disease
activity), or 4 (extremely severe disease activity) is used.
The 10-cm VAS may have better precision, sensitivity, and
specificity, but the 2 scales correlate highly (5).

Recall period for items. Scoring of the global disease
activity requires that the activity be assessed at present,
although a recall period of up to 2–4 weeks for the com-
ponents of global disease activity is acceptable for stable
patients who are assessed less frequently.

Endorsements. The physician global disease activity
has been included as a core set activity measure for pa-
tients with adult and juvenile polymyositis (PM), dermat-
omyositis (DM), and inclusion body myositis (IBM) by the
International Myositis Assessment and Clinical Studies
Group (IMACS) (5) and as a core set activity measure for
juvenile DM by the American College of Rheumatology/
Paediatric Rheumatology International Trials Organisa-
tion/European League Against Rheumatism (2). These
measures are also part of the preliminary response criteria
for adult and juvenile DM and PM (4,6).

Examples of use. This score is used in myositis thera-
peutic trials and is now part of the criteria for the prelim-
inary definition of improvement in myositis (3) and natu-
ral history studies, particularly those validating new
myositis assessment tools (2,7). Physician and patient/
parent global activity assessments are also used as part of
the preliminary response criteria for adult and juvenile
DM and PM (3,4).

Practical Application

How to obtain. The physician and patient global activ-
ity assessment is available in publications using this as an
assessment tool, free of charge (5). The IMACS web site
(http://www.niehs.nih.gov/research/resources/collab/
imacs/diseaseactivity.cfm) also hosts copies of these tools,
including the grading scales and detailed instructions,
along with example cases and sample ratings as training
materials for physicians.

Method of administration. The physician global assess-
ment is completed by the physician assessing the patient
and includes factors in the subject’s appearance, medical
history, physical examination, laboratory testing, and phy-
sician’s resultant medical therapy. The adult (or teenage)
patient or parent of a juvenile patient completes the pa-
tient or parent global activity assessment during the clinic
or study visit.

Scoring. A single score is derived by measuring the
distance the vertical line is from the left-hand side of the
horizontal VAS. The length of the VAS should also be
measured, so that the score can be adjusted to a denomi-
nator of 10 cm. The Likert scale also results in a single
score. Scoring takes !1 minute and is done by hand.

Score interpretation. Zero represents inactive disease,
and higher scores represent more severe disease activity.
From a study of 115 juvenile patients with idiopathic
inflammatory myopathy (IIM) assessed by pediatric rheu-
matologists at baseline and at 4–6- and 7–9-month fol-
lowup evaluations, a Likert scale score of 0 (inactive dis-
ease) corresponds to a VAS rating of 0.1 cm (95%
confidence interval [95% CI] 0.0–0.2), a Likert scale rating
of 1 (mild activity) corresponds to a VAS rating of 1.5 cm
(95% CI 1.3–1.6), a Likert scale rating of 2 (moderate
activity) corresponds to a VAS rating of 4.8 cm (95% CI
4.4–5.2), a Likert scale rating of 3 (severe activity) corre-
sponds to a VAS rating of 7.6 cm (95% CI 7.0–8.2), and a
Likert scale rating of 4 (extremely severe activity) corre-
sponds to a VAS rating of 9.2 cm (95% CI 7.9–10.4) (5).

Respondent burden. The time to complete a global ac-
tivity assessment is !1 minute.
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Administrative burden. The time to complete the phy-
sician global activity assessment is !1 minute, but this
requires integration with other assessment measures to
derive an overall impression.

Translations/adaptations. The parent global activity
has been used internationally in the native languages of
the patients (2,8). Physician global activity has been stud-
ied and used in all subgroups of patients with myositis,
including adult and juvenile PM, DM, and IBM. Patient or
parent global activity has been used in juvenile and adult
DM and PM patients. Global activity assessments have also
been used in a number of other systemic rheumatic dis-
eases.

Psychometric Information

Method of development. Physician and patient global
activity assessments were first used in the assessment of
and as core set activity measures and part of the response
criteria for other systemic rheumatic diseases, including
rheumatoid arthritis and juvenile idiopathic arthritis.
They were then adopted and studied in myositis.

Acceptability. Missing data are not common, and floor
and ceiling effects are not common. There can be measure-
ment error if physicians and patients/parents do not look
at their previous ratings as part of the determination of the
current rating. Although the rating is based on a collection
of objective data, it is somewhat subjective and based on
the experience of the rater.

Reliability. Internal consistency. In terms of internal
reliability, Spearman’s correlation was excellent (Spear-
man’s r " 0.89) for the correlation of the VAS to the Likert
scale for physician global disease activity, and the intra-
class correlation coefficient was 0.85 (P ! 0.0001) (5).

Test–retest reliability. Not available.
Interrater reliability. In a study of pediatric rheumatolo-

gists assessing paper cases of juvenile DM, the ! coefficient
for agreement in the Likert scale ratings of global disease
activity was 0.88, and Cronbach’s " was 0.99 (5). Physi-
cians and patients or parents had relatively poor agree-
ment between their ratings (weighted ! coefficients 0.33–
0.34), whereas parents and teenage patients had relatively
good interrater reliability (weighted ! coefficient 0.84) in a
juvenile IIM natural history study (5).

Validity. Content validity. A group of pediatric rheu-
matologists reached consensus on 17 clinical parameters
that they considered very or extremely important in the
determination of juvenile DM global disease activity: 3
clinical parameters that were moderately important in
their formulation of global disease activity and 9 variables
that were unimportant to their rating of global disease
activity (5).

Construct validity. Most studies validating other mea-
sures of disease activity have examined the construct va-
lidity of physician global activity with the measure whose
validation was being tested, and those studies will be
discussed below under each of the other measures. For
adult PM/DM patients who were screened for therapeutic
trials for refractory disease, physician global activity cor-
related best with serum muscle enzyme levels (Spearman’s
r " 0.6–0.7), whereas for juvenile IIM, physician global

activity correlated best with extramuscular activity, mus-
cle strength, and physical function assessed by the Child-
hood Myositis Assessment Scale (CMAS) and Childhood
Health Assessment Questionnaire (C-HAQ; Spearman’s
r " 0.6–0.7) (8). Physicians’ and parents’ or patients’
global activity score correlated moderately (Spearman’s
r " 0.37–0.63), whereas parents’ and older juvenile pa-
tients’ ratings correlated moderately to highly (Spearman’s
r " 0.57–0.84) in juvenile IIM patients (5). In a study of
juvenile DM patients, the correlation of physician and
parent global disease activity was moderate (Spearman’s
r " 0.57) (2). Parent global activity also correlated moder-
ately with other core set measures of disease activity,
including the CMAS, C-HAQ, Disease Activity Score, and
physical summary score of the Childhood Health Ques-
tionnaire (Spearman’s r " 0.42–0.65) (2).

Criterion validity. There is no gold standard upon which
to assess criterion validity. Sometimes the physician
global activity is used to assess criterion validity in studies
validating other measures.

Ability to detect change. In a juvenile IIM natural his-
tory study of patients, the standardized response mean
(SRM) for physician global activity was #0.71 for the
Likert scale and #0.62 for the VAS at 4-month followup,
and after 8 months was #0.58 for both scales. The SRM for
parent global activity (#0.54) was similar to the physician
global activity after 8 months (5).

For juvenile DM patients who were close to diagnosis or
in need of new therapy, the SRM at 6-month followup was
1.6 (95% CI 1.4–1.8) for physician global activity and was
1.2 (95% CI 1.0–1.4) for parent global activity, both as-
sessed on the VAS (2). Both physician and parent global
activity ratings had good ability to discriminate between
patients who improved and those who did not improve by
physician or parent ratings of responses to therapy (2).

For treatment-refractory adult PM/DM patients enrolled
in trials of cytotoxic agents, the overall SRM was #0.51,
but was #1.5 for the group of patients who met criteria for
response.

A group of adult and pediatric rheumatologists and neu-
rologists reached consensus that, for patients with juvenile
and adult PM/DM, the physician and patient/parent global
activity score should improve by # 20% to classify a pa-
tient as improved (6). An absolute value for the minimum
clinically important difference has not been determined.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The data demonstrate that physician and pa-
tient or parent global activity scores are valid overall mea-
sures of disease activity, are considered integral in the
evaluation of myositis patients, and are part of the core set
of activity measures used by several international collab-
orative groups. The requirement that the patient be as-
sessed by an experienced clinician reduces the likelihood
of biases in reporting. The physician global activity score
has good content validity and reliability, and both mea-
sures have good construct validity and excellent respon-
siveness in juvenile (ages 2–18 years) and adult PM/DM
patients. The 2 measures are clearly distinct.
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Caveats and cautions. To reduce variability, this mea-
sure requires training of the person performing the assess-
ment. The VAS may be slightly subjective and somewhat
dependent on the experience of the rater. Neither physi-
cian nor patient global activity assessments have been
formally validated in IBM.

Clinical usability. The measure should be useful in the
assessment of myositis patients, particularly for longitudi-
nal monitoring. Looking at previous measurements in for-
mulating serial ratings is helpful to reduce measurement
error. Patients ages $10 years may complete a global ac-
tivity assessment.

Research usability. Both physician and patient/parent
global activity assessments are well suited to use in re-
search and are becoming widely used in myositis studies
and therapeutic trials. They are considered to be a core
assessment of disease activity.

MANUAL MUSCLE TESTING (MMT)

Description

Purpose. To measure muscle strength as part of the
physical examination. No additional equipment is needed.
MMT has been widely used in myositis therapeutic trials
and clinical studies, previously as a primary end point (1)
and more recently as part of a composite end point of core
set measures (3). MMT has been reported most often as a
summary score of a total number of proximal, distal, and
axial muscle groups tested bilaterally or as a proximal
score that sums a number of proximal muscle groups from
the upper and lower extremities (1,6). More recently, MMT
has been modified to a shorter version called MMT8, in
which 8 proximal, distal, and axial muscle groups tested
unilaterally closely approximate a total MMT score of 26
muscle groups tested bilaterally (9).

Content. Both the modified Medical Research Council
(MRC) muscle strength scale and the Kendall grading scale
are used (1,6). The modified 0–10-point Kendall grading
scale provides firm definitions, along with plus (%) and
minus (#) grades that provide an expanded scale. Muscle
groups typically chosen include a combination of proxi-
mal, distal, and axial muscle groups.

Number of items. In inclusion body myositis (IBM)
studies, 28 muscle groups are usually studied bilaterally,
including shoulder abduction, elbow flexion and exten-
sion, wrist flexion and extension, hip flexion and exten-
sion, knee flexion and extension, ankle dorsiflexion and
plantar flexion, and hip abduction. Neck flexion and ex-
tension are also tested (10). In polymyositis (PM), dermat-
omyositis (DM), and juvenile DM, 26 muscle groups are
frequently tested (1,6) and include the above-listed muscle
groups except for elbow extensors, but often there is no
standardization in the number of muscle groups used. In
some trials, only proximal MMT scores are reported, as
proximal muscle groups are more affected than distal mus-
cles in PM and DM (9). Recently, a subset of 8 muscle
groups, including the neck flexors, deltoids, biceps, wrist
extensors, gluteus maximus and medius, quadriceps, and
ankle dorsiflexors, tested unilaterally was shown to have
similar validity as the total MMT score; other sets of 8

proximal, distal, and axial muscle groups also performed
equally well (11).

Response options/scale. The MRC grades were as fol-
lows: 0 " no contraction, 1 " flicker or trace of contrac-
tion, 2 " active movement with gravity eliminated, 3 "
active movement against gravity, 4 " active movement
against gravity and resistance, and 5 " normal power. This
scale has been expanded to a 10-point scale in which the
ability to resist against varying degrees of pressure in the
antigravity position or the ability to move through varying
ranges of motion in the gravity-eliminated position earns
either a plus (%) or minus (#) in association with a par-
ticular grade. The Kendall 0–10-point scale similarly pro-
vides an expanded scale by assigning grades to hold the
test position against varying degrees of pressure in the
gravity-eliminated position or grading the ability to move
through full or partial range of motion in the gravity-
eliminated position (6).

Recall period for items. Scoring MMT requires that the
activity be performed at the time MMT is administered
(i.e., no recall period).

Endorsements. MMT has been included as a core set
activity measure for adult and juvenile PM, DM, and IBM
by the International Myositis Assessment and Clinical
Studies Group (IMACS) (1) and as a core set activity mea-
sure for juvenile DM by the Paediatric Rheumatology In-
ternational Trials Organisation/American College of Rheu-
matology/European League Against Rheumatism (2).
Muscle strength testing, as assessed by MMT, is also part
of the preliminary response criteria for adult and juvenile
DM and PM (4,6).

Examples of use. Myositis therapeutic trials (1,6) and
natural history studies (12).

Practical Application

How to obtain. MMT is available in publications that
have used it as an assessment tool, free of charge (6). The
IMACS web site (http://www.niehs.nih.gov/research/
resources/collab/imacs/diseaseactivity.cfm) hosts a num-
ber of materials about MMT, including the grading scales,
detailed instructions, and training videos.

Method of administration. MMT is administered by a
trained therapist or clinician while observing the patient.

Scoring. Each muscle group tested is scored by using
either the modified MRC or Kendall grading scale, depend-
ing on how much the muscle group can do in terms of
moving against gravity or against applied pressure. Scores
for individual muscle groups range from 0–5 on the MRC
scale or from 0–10 on the Kendall scale, which are ordinal
grading scales. The scores are summed for a total score or
for subscores involving particular muscle groups (proxi-
mal, distal, axial scores). Computer programming is not
necessary. Missing muscle groups are deleted from the
value of the denominator, and the total score is adjusted to
the new denominator, so that the percentage of maximum
can be obtained.

Score interpretation. Using the Kendall 0–10 scale, the
total MMT score ranges from 0–260 when 12 muscle
groups are tested bilaterally along with 2 axial muscle
groups. A proximal score of 0–160 represents 8 muscle
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groups tested bilaterally, a distal score of 0–80 includes 4
muscle groups tested bilaterally on the Kendall scale, and
an axial score of 0–20 tests neck flexors and extensors.
Normal strength is represented by a higher score at or near
the top of the scale. The following interpretations of the
scores of individual muscle groups have been used by
researchers using MMT to study myositis: a muscle group
graded from 0–3 on the Kendall scale indicates severe
weakness, grade 4–6 indicates moderate weakness, grade
7–9 indicates mild weakness, and grade 10 indicates no
detectable weakness (9). Validated cut points and the clin-
ical meaning of MMT scores have not been established.

Respondent burden. If all items are attempted, the
MMT can take 30–60 minutes to test 26–28 muscle
groups. For the MMT8, testing takes !5 minutes. For the
weak patient, the testing can be physically demanding and
fatiguing, and in our clinical experience, it is important to
adequately rest such patients before performing the test.

Administrative burden. The time it takes to administer
the full MMT may be a limitation in a busy clinic, and
such testing is typically assigned to a physical therapist to
perform in a separate session. Scoring takes !1 minute
and can be done by hand. Training in the administration of
MMT is important, and can be obtained in local physical
therapy or rehabilitation medicine departments. Contribu-
tions to measurement error can include inexperience of
the examiner, improper positioning of the patient, bias in
the application of force or in grading, and inconsistent
commands (6). Rheumatologists, for example, typically
score patients higher than experienced physical therapists.

Translations/adaptations. MMT is used internation-
ally. It has been studied and used in all subgroups of
myositis, including adult and juvenile PM, DM, and IBM.
MMT has been used to assess strength in a variety of
neuromuscular conditions.

Psychometric Information

Method of development. The MRC scale was developed
by British physicians during World War II to grade
strength after injuries. It was expanded and adapted to
neuromuscular research in the 1970s. The shift from the
MRC scale to the Kendall grading scale occurred in thera-
peutic trials of PM/DM in the 1990s because researchers
sought to increase the sensitivity and specificity of MMT
by expanding the grading scale with clear definitions.
MMT had been in widespread use in therapeutic trials but
has been validated for myositis only recently. The MMT8
was developed recently as a short form of the MMT that
could be more practically applied by physicians testing
patients in the clinical setting.

Acceptability. Although the tool is administered by the
therapist or clinician, missing data can be common due to
injury or joint contracture. If the data are absent due to an
injury, they can be treated as an intent-to-treat point. There
are recognized ceiling effects, particularly with known
insensitivity of MMT for grades $3 of 5, where variations
in the weight of patients’ extremities and in the force
applied by the examiner can result in discrepancies in
detecting mild weakness.

Reliability. Internal consistency. In terms of internal
reliability, Spearman’s correlation was excellent for prox-
imal MMT and MMT8 scores compared with the total
MMT score in patients with treatment-refractory adult
PM/DM (Spearman’s r " 0.91–0.96) and 73 juvenile idio-
pathic inflammatory myopathy (IIM) patients from a nat-
ural history study (Spearman’s r " 0.96–0.98) (11). Inter-
nal consistency, measured by Cronbach’s ", was also very
good to excellent for total, proximal, and MMT8 scores,
ranging from 0.79–0.93 in adult PM/DM and from 0.90–
0.93 in juvenile IIM (11).

Test–retest reliability. In a study of juvenile IIM patients
who were evaluated by 1 pediatric physical therapist in
the morning and again in the afternoon, the Spearman’s
rank correlation coefficient for the total, proximal, distal,
and MMT8 scores for each pair ranged from 0.8–0.95 (all
P ! 0.001) (11). For individual muscle groups, the Spear-
man’s rank correlation ranged from 0.70–1.0 (all P ! 0.04)
(13).

Interrater reliability. In a study of juvenile DM patients,
interrater reliability was very good, with Kendall’s W rang-
ing from 0.71–0.76 for total, proximal, and MMT8 scores
(11,13). The distal score had lower reliability (Kendall’s
W " 0.51) (13). The reliability of individual muscle groups
varies and can be quite poor in distal and upper extremity
proximal muscle groups (Kendall’s W " 0.04–0.76) (13);
therefore, it is important to use summary scores, particu-
larly in research studies.

In a study of adult PM/DM patients, the interrater reli-
ability (assessed by an intraclass correlation coefficient
$0.65 or a ratio of the estimates of the standard error
attributable to the physicians to the standard error attrib-
utable to the patients !0.4), was good for deltoids, biceps,
quadriceps, gluteus medius and maximus, and ankle, and
was poor for the neck flexors and wrist extensors (14).

Validity. Content validity. In developing the MMT8, a
group of adult and pediatric rheumatologists and physical
therapists agreed upon 3 possible combinations of 8 prox-
imal, distal, and axial muscle groups that closely approx-
imate a total MMT score and could be used in the clinic or
in research settings for patients with juvenile and adult
DM and PM (11).

Construct validity. In patients with juvenile PM/DM,
total MMT, proximal MMT, and MMT8 scores correlated
highly with physical function assessed by the Childhood
Myositis Assessment Scale (Spearman’s r " 0.70–0.73),
and moderately with physician global activity (Spear-
man’s r "0.49–0.54), functional disability measured by
the Childhood Health Assessment Questionnaire (Spear-
man’s r " 0.59–0.64), and magnetic resonance imaging
(MRI), a score reflecting an average of activity and damage
(Spearman’s r " 0.45–0.48). MMT scores did not correlate
significantly with serum muscle enzymes in patients with
juvenile IIM (11).

In patients with adult PM/DM, total MMT, proximal
MMT, and MMT8 scores correlated moderately with phys-
ical function measured by the Convery Activities of Daily
Living Scale (Spearman’s r " 0.59–0.70) and MRI (Spear-
man’s r " 0.43–0.50). Correlations with physician global
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activity (Spearman’s r " 0.33–0.37) and creatine kinase
(Spearman’s r " 0.34–0.38) were mild but significant (11).

Criterion validity. There is no gold standard upon which
to assess criterion validity.

Ability to detect change. The standardized response
mean (SRM) for total MMT was 0.56 in patients with
juvenile PM/DM and 0.75 in patients with adult PM/DM in
patients reassessed 4 months after baseline evaluation
(11). The relative efficiency for proximal MMT (relative to
the SRM for the total MMT score) was 0.98 in juvenile DM
and 1.08 in adult PM/DM, and for the top MMT8 score was
1.16 in juvenile PM/DM and 1.24 for adult PM/DM (11).

In a study of juvenile DM patients enrolled at diagnosis
or requiring escalation of therapy and assessed 6 months
later, the SRM for total MMT was 1.2 (95% confidence
interval 0.9–1.4) (2). Total MMT was also noted to have
good discriminant validity (2).

A group of adult and pediatric rheumatologists and neu-
rologists has reached consensus that MMT should improve
by # 15% to classify an adult PM/DM patient as improved
and should improve by # 18% to classify a juvenile
PM/DM patient as improved (6). An absolute value for the
minimum clinically important difference has not been de-
termined.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The data demonstrate that MMT is a valid
measure of strength, which is considered an integral as-
sessment in the evaluation of myositis patients and part of
the core set of activity measures by several international
collaborative groups. The requirement that the patient is
assessed by an experienced clinician reduces the likeli-
hood of biases in reporting. MMT does not require any
special equipment, except for a plinth or table on which
the subject can lie flat. MMT has good to excellent reliabil-
ity when used as a score that sums a number of muscle
groups. It has good construct validity and excellent re-
sponsiveness in juvenile (ages 4–18 years) and adult PM/
DM. It is also widely used to assess patients with IBM.

Caveats and cautions. To be performed appropriately
and to reduce variability, training is required of the person
performing the test. Subjects will need to be placed in
positions that will be difficult for them to achieve as their
weakness progresses. MMT also has decreased sensitivity
and specificity in detecting mild weakness. The total MMT
takes a long time to administer, but the MMT8, a subset of
8 muscle groups that performs similarly to the total score,
is a good substitute in the busy clinical setting. MMT
cannot reliably be used to assess children ages !5 years
who have limited ability to cooperate. Like other measures
of strength and function, MMT does not discriminate be-
tween activity and damage and may diminish in sensitiv-
ity and specificity as an activity measure for patients who
are farther along in their illness course with accumulated
damage and progressive muscle atrophy. MMT is fre-
quently used but has not been formally validated in IBM.

Clinical usability. For some clinicians, the time re-
quired for administration limits the usefulness of MMT in
the clinical context; however, the MMT8 is more usable in

the clinical setting. Many clinicians have found MMT
extremely useful for longitudinal monitoring of myositis
patients.

Research usability. MMT is well suited to use in re-
search and has been widely used in myositis studies. Con-
cerns about ceiling effects may mean that it should be used
with caution in patients with milder disease and that it
will not be sensitive to change in patients with longstand-
ing disease and a lot of muscle atrophy. Resources need to
be invested to train a health care provider to perform these
studies for a clinical trial.

HEALTH ASSESSMENT QUESTIONNAIRE
(HAQ)/CHILDHOOD HEALTH ASSESSMENT
QUESTIONNAIRE (C-HAQ)

Description

Purpose. The Stanford HAQ is a brief self-report ques-
tionnaire assessing physical function pertaining to activi-
ties of daily living in a variety of domains (15). Originally
developed for use in rheumatoid arthritis, it has been
successfully applied to a variety of rheumatic conditions,
including idiopathic inflammatory myopathy (IIM)
(16,17).

A modified version of the HAQ has been used that
includes a variety of transitional questions intended to
improve the responsiveness of the original tool (18). Al-
though the modified HAQ has been used in myositis (19),
there are little specific data regarding its psychometric
properties in myositis.

The C-HAQ was adapted directly from the HAQ and was
first published in 1994 (20). It was initially used in chil-
dren with arthritis, but subsequently it has been evaluated
in a variety of pediatric illnesses, including juvenile IIM
(21,22). Its brevity and simplicity make it useful for longi-
tudinal monitoring of children with juvenile IIM in the
clinic setting.

General information on the HAQ and C-HAQ is covered
in several other articles in this issue, specifically the arti-
cle on measures of functional status and quality of life in
rheumatoid arthritis, and only myositis-specific informa-
tion is discussed here.

Endorsements. The HAQ has been included as a core
set measure by the International Myositis Assessment and
Clinical Studies Group (IMACS) (1), and the C-HAQ has
been endorsed as a core set activity measure by both
IMACS (1) and the Paediatric Rheumatology International
Trials Organisation for juvenile IIM (8). These instruments
are also part of the preliminary response criteria for adult
and juvenile dermatomyositis (DM) and polymyositis (PM)
(4,6).

Examples of use. The HAQ and C-HAQ have been used
as part of myositis natural history studies, and recently
have been incorporated as measures of physical function
in myositis therapeutic trials (23–25).

Practical Application

How to obtain. The HAQ and C-HAQ are available from
the original publications free of charge (15,20). They are
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also available from a variety of internet sites, including the
IMACS web site: http://www.niehs.nih.gov/research/
resources/collab/imacs/diseaseactivity.cfm.

Psychometric Information

Acceptability. The HAQ and C-HAQ are brief, and the
language is generally at an appropriate level. It is not
uncommon for respondents to neglect to complete the
sections on the use of aids or assistance to complete tasks.
It is recognized that the HAQ and C-HAQ have significant
floor effects in all applications (patients with no or mild
physical dysfunction cluster near 0).

Reliability. Internal consistency. The HAQ has not
been formally assessed in adult IIM. In juvenile IIM pa-
tients, item-total correlations ranged from 0.35–0.81 by
Spearman’s r (all P ! 0.0001), with only 4 items with a
Spearman’s r ! 0.50 (21). Each domain of the C-HAQ also
correlated well with the total score (Spearman’s r " 0.59–
0.84) (21).

Test–retest reliability. The HAQ has not been formally
assessed in adult IIM. The intraclass correlation coefficient
(ICC) was 0.87 for a group of juvenile IIM patients with
!10% change by sphygmomanometry of the left hip ab-
ductor on consecutive visits (22). For patients with !10%
change in the visual analog scale (VAS) of overall illness
severity, the ICC was 0.96 (22).

Intra- and interrater reliability. Not applicable.
Validity. Content validity. The HAQ and C-HAQ have

not undergone assessment of content validity in adult or
juvenile IIM.

Construct validity. The HAQ has not been formally
evaluated. However, in a longitudinal cohort study of pa-
tients with PM, DM, or overlap myositis, muscle strength
measured by Manual Muscle Testing (MMT) correlated
moderately with the HAQ (r " #0.61, P ! 0.0001) and
mildly but significantly with physician global disease ac-
tivity (r " 0.28, P " 0.009) (23). The HAQ also correlated
moderately with subscales of the Short Form 36, including
the physical function, role function, body pain, and role
emotional domains (r " 0.42–0.71) (23). In a study vali-
dating the Myositis Activities Profile (MAP) for adult PM/
DM, a tool to assess limitations of physical activities in IIM
patients, the HAQ had a Spearman’s r of 0.70 with the
MAP (24). In a study of adult PM/DM, the HAQ was shown
to correlate significantly with muscle strength testing on
the Medical Research Council grading scale and with the
Henriksson and Sandstedt measure of functional disability
(P ! 0.01, correlation not provided), but not with isoki-
netic muscle strength testing (19). The HAQ correlated
mildly but significantly with patient global activity (Pear-
son’s r " 0.34).

In patients with juvenile IIM, the C-HAQ correlated
moderately with physician global illness severity VAS
(Spearman’s r " 0.71, P ! 0.002) and with hip abduction
and shoulder abduction sphygmomanometry (Spearman’s
r " #0.57, P ! 0.002 and Spearman’s r " #0.51, P ! 0.01,
respectively) (22). Correlations were lower for knee exten-
sion and grip strength sphygmomanometry (Spearman’s
r " #0.40, P " 0.05 and Spearman’s r " #0.079, P $ 0.20,
respectively), as expected (22).

In juvenile IIM, the C-HAQ correlated strongly (Spear-
man’s r " $0.7) with the Childhood Myositis Assessment
Scale; moderately (Spearman’s r " 0.4–0.7) with physi-
cian global disease activity and physician global skin dis-
ease activity (by 10-cm VAS), MMT, Steinbrocker func-
tional class, VAS for patient/parent global overall health,
illness severity, and muscle symptoms, and the Disease
Activity Score; and weakly (Spearman’s r " !0.4) with
physician global disease damage and skin disease damage
(2,21). In another study of juvenile IIM patients, the C-
HAQ showed good correlations with handheld dynometric
muscle strength testing (partial correlation adjusted for
age " #0.72, P ! 0.01) (25). In a study of magnetic reso-
nance imaging in juvenile DM, the C-HAQ correlated well
with T2 relaxation time (Pearson’s r " 0.49–0.58, P !
0.001) (26).

The C-HAQ correlated moderately with the total and
muscle severity scores of the Myositis Damage Index
(Spearman’s r " 0.45–0.48, P ! 0.0001) in juvenile IIM
patients with a median disease duration of 6.8 years (27).

Criterion validity. Although not formally assessed for
criterion validity, HAQ scores increase over time in cohort
studies of adult DM and PM patients (16,23). HAQ scores
are higher in patients who previously developed avascular
necrosis or a compression fracture (16) and in patients
with a chronic continuous or polycyclic illness course,
osteoporosis, or who have a longer disease duration (23).

Ability to detect change. Data are not available for the
HAQ. However, for the C-HAQ, in juvenile IIM patients
enrolled at diagnosis, the responsiveness coefficient was
0.90 (22). For juvenile IIM patients with an improvement
of $1 cm on the 10-cm VAS for physician global disease
activity over 2 evaluations spanned by 7–9 months, the
standardized response mean (SRM) and effect size were
0.87 and 0.67, respectively (21). The C-HAQ showed an
SRM of 1.3 in juvenile IIM patients judged by the treating
physician to have improved over 6 months (2). The change
in C-HAQ scores correlates highly with change in the
physical summary score of the Childhood Health Ques-
tionnaire (r " #0.73) (28).

A group of adult and pediatric rheumatologists and neu-
rologists has reached consensus that physical function
should improve by # 15% to classify a patient as improved
for patients with adult and juvenile PM/DM (6). An abso-
lute value for the minimum clinically important difference
has not been determined.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The HAQ and C-HAQ measure physical
function, a domain of considerable importance to IIM pa-
tients and their health care providers. The tools are brief
and take little time, no equipment, and minimal training to
administer. They can be used in a variety of contexts
(clinic, mail, internet, or phone) and are available in a
variety of languages (29). They have been used extensively
for a variety of illnesses. Finally, given that they are com-
pleted by the patient, parent, or caregiver, they have the
advantage of being patient oriented. The C-HAQ has good
reliability and excellent construct validity and responsive-

S124 Rider et al



ness in patients with juvenile (ages 2–18 years) and adult
PM/DM.

Caveats and cautions. From a development point of
view, it is not clear that the HAQ or C-HAQ has undergone
rigorous attempts to ensure content validity in patients
with adult and juvenile IIM. Like other measures of
strength and function, the HAQ and C-HAQ do not dis-
criminate between activity and damage and may have poor
sensitivity and specificity as a measure of activity for pa-
tients with moderate to severe damage, including patients
who have muscle atrophy and fixed joint contractures.
From an interpretation point of view, the biggest problem
with the HAQ and C-HAQ is the floor effect. As patients
improve and approach mild physical dysfunction, scores
cluster near 0, and there is little room to document
further improvement (21). The C-HAQ has been exten-
sively validated in juvenile IIM. Data on validation of
the HAQ in adult patients with PM/DM are incomplete,
mainly confined to limited construct and criterion va-
lidity, and the HAQ has not been studied in inclusion
body myositis.

Clinical usability. There are limited data to support the
use of the HAQ in IIM, particularly to assess disease ac-
tivity, although it still may be useful. The C-HAQ appears
to have good reliability, validity, and responsiveness, mak-
ing it a useful aid in guiding clinical decisions. Its sim-
plicity, brevity, and ease of scoring minimize both admin-
istrative and respondent burden, facilitating its routine use
in the clinic.

Research usability. There are limited data on construct
validity and criterion validity for the HAQ in adult PM/
DM, although it still may be useful. The documented reli-
ability, validity, and responsiveness of the C-HAQ support
its use in research. As in the clinical situation, its simplic-
ity, brevity, and ease of scoring minimize the use of re-
search resources. As noted, the floor effect may limit its
usefulness in some research (e.g., involving patients with
milder or more chronic disease).

CHILDHOOD MYOSITIS ASSESSMENT SCALE
(CMAS)

Description

Purpose. The CMAS is an observational performance-
based instrument that was developed to evaluate muscle
strength, physical function, and endurance in children
with juvenile idiopathic inflammatory myopathy (IIM)
(30,31). First published in 1999, it has not been revised or
updated.

Content. Items of the CMAS were chosen to explicitly
include upper and lower extremity muscle groups, simple
and compound movements, and timed items to evaluate
endurance. The tool is purposefully weighted toward
lower extremity proximal and axial muscle groups more
than upper extremity and distal muscle groups to reflect
the pattern of weakness in juvenile myositis (9). The tool is
not divided into specific domains.

Number of items. The CMAS consists of 14 items, with
no subscales.

Response options/scale. Specific scoring options are
provided for each item, depending on whether the activity
can be performed and how much difficulty is required.
The endurance items are categorized into ordinal scale
scores.

Recall period for items. Scoring of the CMAS requires
that the activity be performed at the time the CMAS is
administered (i.e., no recall period).

Endorsements. The CMAS has been included as a core
set activity measure by both the International Myositis
Assessment and Clinical Studies Group (IMACS) (1) and
Paediatric Rheumatology International Trials Organisation
(PRINTO) (2) for juvenile IIM. The CMAS (or alternatively,
Manual Muscle Testing [MMT]) is also part of PRINTO’s
preliminary response criteria for juvenile dermatomyositis
(DM) for the evaluation of muscle strength (4).

Examples of use. The CMAS has been used in valida-
tion and natural history studies (2,12,32–34) and is cur-
rently being used as a core set or ancillary outcome mea-
sure in several juvenile and adult polymyositis (PM)/DM
therapeutic trials.

Practical Application

How to obtain. The CMAS is available from the original
publication free of charge (31). It is also available from a
variety of web resources, including the American College
of Rheumatology web site (http://www.rheumatology.org/
practice/clinical/pediatric_assessments/cmas.pdf) and the
IMACS web site (http://www.niehs.nih.gov/research/
resources/collab/imacs/diseaseactivity.cfm), along with
detailed instructions and a training videotape.

Method of administration. The CMAS is administered
by a trained therapist or clinician while observing the
patient.

Scoring. Each item of the CMAS is scored depending on
whether the activity can be performed and how much
difficulty it requires. Scores of individual items range from
0–2 to 0–6, depending on the item. The CMAS can be
easily scored by hand.

Score interpretation. The total CMAS score ranges from
0–52, with 52 representing normal or near-normal
strength, function, or endurance. Age- and sex-related nor-
mal values for children ages 4–9 years have been pub-
lished for 9 of the items, which document that younger
children might not be able to reach a score of 52 (4).
Validated cut points have not been established. However,
as part of a consensus process, it was agreed that values
!15 represented severe disease (32). In another publica-
tion, using a process that compared CMAS values to Child-
hood Health Assessment Questionnaire (C-HAQ) scores,
values corresponding to no, mild, mild to moderate, and
moderate impairment were 48, 45, 39, and 30, respectively
(30).

Respondent burden. Assuming that all items can be
attempted, the CMAS takes 15–20 minutes to complete.
Some of the activities may be challenging for the weak
child, and the overall assessment can be physically de-
manding for some.

Administrative burden. The &15 minutes it takes to
administer the CMAS may be a limitation in a busy clinic.
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Scoring takes !1 minute and can be done by hand. Train-
ing in the administration of the CMAS is preferred. Proper
equipment is needed to complete the entire test, including
access to a step stool and chairs of appropriate height.
Access to a watch with a second hand is needed, and a
floor mat is helpful for the comfort of patients completing
items performed on the floor.

Translations/adaptations. None available at present.
The CMAS has been validated and studied in juvenile IIM
patients. There have been no studies to date in adult my-
ositis patients, although unpublished experience suggests
the CMAS can also be used in adult myositis patients
(Rider LG: unpublished observations).

Psychometric Information

Method of development. The 14 items of the CMAS
were taken from and/or adapted from 2 unpublished clin-
ical tools used by authors of the original CMAS publica-
tion (31). In this process, items from the 2 tools were
reviewed by a group of pediatric rheumatologists, as well
as a physical therapist and a physiatrist. Through consen-
sus and observation of children with juvenile IIM attempt-
ing candidate items, the resulting 14-item tool was arrived
at. Development of the scoring of each item was not de-
scribed (31).

Acceptability. Although the tool is administered by the
therapist or clinician, missing data can be common in
children ages !5 years because of their limited ability to
cooperate. Inability to complete a task is scored as 0. There
are recognized ceiling effects (little change as children
approach normal strength).

Reliability. Internal consistency. Not available.
Test–retest reliability. For juvenile IIM patients evalu-

ated by trained assessors who evaluated the same patients
in the morning and again in the afternoon, the Pearson’s
correlation coefficient for the total scores for each assessor
pair ranged from 0.97–0.99 (all P ! 0.001) and was 0.98 for
the overall correlation of all assessors (31).

Interrater reliability. In juvenile IIM patients evaluated
by 2 assessors, the intraclass correlation coefficient of the
total score was 0.89 (very good) (30). In patients with
juvenile IIM evaluated by 12 assessors, Kendall’s W for
each item ranged from 0.77–1.0 (all P ! 0.001) and was
0.95 for the total score (31).

Validity. Content validity. This has not been formally
assessed in juvenile IIM.

Construct validity. In children with juvenile IIM, the
CMAS correlated highly with the C-HAQ and total MMT
score (Spearman’s r " #0.73 and 0.73, respectively, P !
0.0001) and moderately with physician global disease ac-
tivity, physician skin activity, and parent disease severity,
as well as serum creatine kinase and prednisone dose
(Spearman’s or Pearson’s r " #0.61 to #0.44, P ! 0.0001)
(30,31). Correlations with magnetic resonance imaging of
muscle edema and damage were moderate (Spearman’s r "
#0.57 to #0.48), and correlations with serum levels of
enzymes were low but often significant (Spearman’s r "
#0.36 to #0.11). Correlations with the 10-cm visual analog
scale (VAS) for physician global disease damage and phy-

sician skin disease damage were appropriately low (Spear-
man’s r " #0.15 to #0.02, P $ 0.01) (30).

Finally, in an international study of juvenile IIM, the
CMAS correlated moderately with the Disease Activity
Score (Spearman’s r " #0.54), 10-cm VAS of parent over-
all disease severity (Spearman’s r " #0.56), and physical
summary score of the Childhood Health Questionnaire
(Spearman’s r " 0.61), and correlated highly with the
C-HAQ (Spearman’s r " #0.71) (2).

Criterion validity. Not available.
Ability to detect change. In children with juvenile IIM

reassessed 7–9 months later, the overall standardized re-
sponse mean (SRM) was 0.42 (95% confidence interval
[95% CI] 0.21–0.63) (30). When those children with a
0.8-cm improvement in physician global disease activity
were considered, the SRM was 0.89 (95% CI 0.53–1.09)
(30). Finally, in children with juvenile IIM enrolled at
diagnosis or requiring an escalation of therapy and reas-
sessed 6 months later, the SRM was 1.4 (95% CI 1.2–1.5)
(2).

A group of adult and pediatric rheumatologists and neu-
rologists has reached consensus that measures of physical
function should improve by # 15% to classify a patient as
improved for patients with juvenile and adult PM/DM
(33). An absolute value for the minimum clinically impor-
tant difference has not been determined.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The data demonstrate that the CMAS is a
valid measure of strength, physical function, and endur-
ance, which are of great importance to patients, families,
and care providers. The requirement that the child being
assessed is observed reduces the likelihood of biases in
reporting. This instrument has excellent reliability, con-
struct validity, and responsiveness in juvenile myositis for
patients ages 4–18 years.

Caveats and cautions. Some clinicians believe that the
CMAS takes too much time to administer. There are some
concerns about ceiling effects. Appropriate training is nec-
essary to reduce variability in assessments. The CMAS is
difficult to assess in the youngest children with limited
ability to cooperate. Like other measures of strength and
function, the CMAS does not discriminate between activ-
ity and damage, and it may have poor sensitivity and
specificity as a measure of activity for patients with mod-
erate to severe damage, including patients who have mus-
cle atrophy and fixed joint contractures. The CMAS has
been validated and studied in juvenile IIM but not in other
myositis subgroups.

Clinical usability. For some clinicians, the time re-
quired for administration limits the usefulness of the
CMAS in the clinical context. However, others have found
the CMAS extremely useful, particularly for longitudinal
monitoring of patients.

Research usability. The CMAS is well suited to use in
research. Concerns about ceiling effects may mean that it
should be used with caution in patients with milder dis-
ease.
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MYOSITIS DISEASE ACTIVITY ASSESSMENT
TOOL (MDAAT)

Description

Purpose. The MDAAT is a tool that assesses disease
activity of extramuscular organ systems and muscle to
assess patients with adult and juvenile dermatomyositis
(DM), polymyositis (PM), and inclusion body myositis
(IBM). The MDAAT is a combined tool that includes the
Myositis Disease Activity Assessment visual analog scale
(VAS) (MYOACT) and the Myositis Intention to Treat Ac-
tivities Index (MITAX). The MYOACT is a series of phy-
sician’s assessments of disease activity in various organ
systems using a VAS to assess the severity of activity that
has been modified from the Vasculitis Activity Index (35),
and the MDAAT is based on an intent-to-treat approach
and modified from the British Isles Lupus Assessment
Group (BILAG) approach to assess disease activity in lu-
pus (36). The MITAX was published in 2004 (14) and
updated in 2008, wherein items from the MITAX that were
rarely scored were removed, glossary definitions clarified,
and the criteria for scoring interstitial lung disease altered
(37). The key issue in relation to the MDAAT is to ensure
that the items recorded are, in the view of the physician,
actually due to the active myositis and not due to disease
damage, another unrelated disease process, or a side effect
of medication.

Content. The MITAX assesses specific manifestations in
7 organs/systems, including constitutional, cutaneous,
skeletal, gastrointestinal, pulmonary, cardiac, and muscle.
The MYOACT consists of a 10-cm VAS for each organ
system to score the overall severity of activity in each and
a global extramuscular VAS.

Number of items. For the MYOACT, each organ system
has a single VAS; a global extramuscular activity VAS is
also scored. The VAS are anchored at the end points and
midpoint. For the MITAX, 3–9 items consisting of symp-
toms/physical findings or laboratory abnormalities are as-
sessed in each of the 7 organs/systems.

Response options/scale. For the MYOACT, the scores
range from 0–10 cm. For the MITAX, each question is
answered as 0 " not present, 1" improving, 2 " the same,
3 " worse, or 4 " new.

Recall period for items. Within 4 weeks.
Endorsements. Extramuscular activity has been consid-

ered by the International Myositis Assessment and Clini-
cal Studies Group (IMACS) to be a core set activity do-
main, and the MDAAT is considered a validated tool to
assess this domain in patients with adult and juvenile
PM/DM (6). The MDAAT (either MYOACT or MITAX) is
accepted by the Paediatric Rheumatology International
Trials Organisation as a core set measure to assess the core
set domain of global disease activity tool (2). The extra-
muscular activity from the MYOACT or MITAX is part of
the preliminary criteria for response for adult and juvenile
PM/DM (4,6).

Examples of use. The MDAAT has been used in natural
history studies with the purpose of validating the tool
(14,37), in studies examining disease activity (38), and as

an outcome measure in therapeutic trials for adult and
juvenile PM/DM.

Practical Application

How to obtain. The paper version is available at no cost.
The tool is posted on the IMACS web site (http://
www.niehs.nih.gov/research/resources/collab/imacs/
diseaseactivity.cfm), along with slide sets for the cutane-
ous section and sample cases for training in scoring. The
British Lupus integrated program (BLIPs) package, which
includes activity measures for both lupus and myositis,
can be obtained from Gordon Hamilton (e-mail:
gordon.hamilton@limathon.com or Limathon@aol.com)
(39). The cost of the computer version depends on the type
of usage (commercial or academic). For further informa-
tion about BLIPs, please contact Professor David Isenberg
(e-mail: d.isenberg@ucl.ac.uk).

Method of administration. Clinician-completed, in-per-
son administration based on history and examination.

Scoring. For the MYOACT, scores for each organ system
and the extramuscular global activity are derived by mea-
suring the distance the vertical line is from the left-hand
side of the horizontal VAS. The length of the VAS should
also be measured, so that the score can be adjusted to a
denominator of 10 cm. For the MITAX, each clinical fea-
ture is recorded using a scale of 0–4, where 0 " not
present, 1 " improving, 2 " the same, 3 " worse, and 4 "
new. This score is then converted by a scoring schema to a
final score ranging from A–E for each system, where A in-
dicates very active disease requiring treatment with high-
dose daily corticosteroids or a significant immunosuppres-
sive therapy, B indicates a need for modest doses of
corticosteroids and/or ongoing immunosuppression, C in-
dicates a need for low-dose steroid or symptomatic drugs
only, D indicates that the system is no longer active, and
E indicates that the system was never active. Each organ
system receives only a single A–E score (which can be
numerically converted to A " 9, B " 3, C " 1, and D/E "
0 to obtain a global score) based on the score of the most
severe item in that organ system. There has been work that
has reassessed the scoring in lupus that may impact the
scoring of the MITAX in the future (40). The tool can be
scored by hand, but the BLIPs computer package can be
obtained to convert the clinical assessments and provide
the MITAX score.

Score interpretation. For the MYOACT, each organ sys-
tem is scored from 0–10, and the 6 extramuscular organ
systems can be summed to obtain an extramuscular score
of 0–60, or a total score that includes the muscle system
that ranges from 0–70. For the MITAX, the organ system
scores are summed to obtain a total MITAX score with a
range of 0–63, or 0–54 when the muscle system is ex-
cluded. The MITAX A–E organ system scores are intended
to correspond with therapeutic choices for the patient,
based on their level of disease activity. Normative data are
not available.

Respondent burden. Not applicable.
Administrative burden. A complete history and physi-

cal examination are needed. To assess a patient in remis-
sion or close to remission takes !5 minutes. For a patient
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with a complex condition and who is not well known to
the physician, it can take up to 15–20 minutes. For scoring,
the BLIPs program can be run in the clinic or at a later time
in &5–7 minutes. Hand scoring may take a few extra min-
utes. Training using the resources on the IMACS web site
is helpful.

Translations/adaptations. Only an English language
version is available for both the paper and computer ver-
sions. The measure was developed and validated specifi-
cally for patients with inflammatory muscle disease, par-
ticularly for adult and juvenile PM/DM, although it should
also be applicable to patients with IBM.

Psychometric Information

Method of development. The MITAX and MYOACT
tools were developed from the BILAG for lupus and the
Vasculitis Activity Index. Study evaluation forms from the
Juvenile DM Disease Activity Study Group were used to
develop the content of the subscales and some of the items,
including adoption of elements of the Cutaneous Assess-
ment Tool to the cutaneous organ system. The draft ver-
sions of the MITAX and MYOACT, including the glossary,
were commented on and further refined by $75 members
of IMACS using a Delphi approach. Two interrater reliabil-
ity exercises using adult and juvenile PM/DM patients
were performed that resulted in further refinement to the
tool based on ease of use and understanding of the expe-
rienced adult and pediatric specialists who participated
(14). During the course of a large multicenter study of adult
PM/DM patients, the tool was further refined to improve
the criterion validity (37).

Reliability. Internal consistency. In a natural history
study of adult PM/DM patients to validate the MDAAT,
correlation between the MYOACT and MITAX instru-
ments for the individual organ systems was good, with
correlation coefficients ranging from 0.80–0.94 (37).

Test–retest reliability. Not available.
Interrater reliability. In the initial study of adult

PM/DM patients assessed by 7 raters, the reliability was
considered good (with an intraclass correlation coefficient
[ICC] of $0.65 or the ratio of the estimates of the standard
error attributable to the physicians to the standard error
attributable to the patients !0.40) for each of the organ
systems of the MYOACT and MITAX, except for the
MITAX constitutional system and the total MITAX score
(14). Pediatric rheumatologists assessed juvenile DM pa-
tients, and the interrater reliability was also generally
good, except for the skeletal system of the MITAX (6). The
reliability studies were performed with prior training in
the use of the tool and in the assessment and scoring of
myositis activity.

Reliability was demonstrated in a 2-phase study of adult
myositis patients evaluated in 7 centers and subsequently
in patients reevaluated in 2 centers by 2 physicians at each
center. The ICC was # 0.6 in 5 of the 7 organ systems of the
MYOACT and MITAX, as well as the total MITAX score,
indicating generally good rater agreement. The mucocuta-
neous system of the MYOACT had the poorest interrater
reliability (ICC 0.205) (37).

Validity. Content validity. Content validation is de-
scribed above in Method of development.

Construct validity. From a large study of adult patients
with PM/DM, the total MITAX score correlated moderately
with physician global activity (Spearman’s r " 0.69). The
muscle MYOACT score also correlated moderately with
the serum creatine kinase level (Spearman’s r " 0.61) (37).
In a separate study, the arthritis MYOACT and MITAX
scores correlated moderately with Jo-1 autoantibody titers
as a surrogate measure of disease activity (Spearman’s r "
0.39–0.42), and mildly but significantly with the muscle
MYOACT and MITAX scores, as well as with the total
MITAX score (Spearman’s r " 0.30–0.37) (38). In a study
of juvenile idiopathic inflammatory myopathy patients
and studies of treatment-refractory adult PM/DM patients,
the MYOACT extramuscular global activity score corre-
lated moderately with other core set measures of disease
activity, including physician global activity, Manual Mus-
cle Testing, Childhood Myositis Assessment Scale, and
Childhood Health Assessment Questionnaire (Spearman’s
r " 0.29–0.54) (6).

Criterion validity. The criterion validity of the tool was
measured by comparing the MITAX A score to the gold
standard, defined as starting or increasing disease-modify-
ing therapy in patients with adult PM/DM. The overall
sensitivity and specificity in obtaining an A score on the
MITAX index was 86% overall, with a specificity of 92%.
The positive predictive value for a MITAX grade A score
was 67% overall (37).

Ability to detect change. In a study of juvenile DM
patients who were close to diagnosis or in need of disease-
modifying therapy, the MYOACT extramuscular global ac-
tivity score had a standardized response mean (SRM) of
1.3 (95% confidence interval [95% CI 1.1–1.5). The SRM
for the total MITAX score was 1.2 (95% CI 1.0–1.3). In this
same study, the MYOACT extramuscular global activity
score and the total MITAX score showed good discrimi-
nant validity between patients who were rated as im-
proved versus those who had not improved at 6-month
reevaluation (2). In treatment-refractory adult PM/DM pa-
tients enrolled in therapeutic trials, the SRM was #0.4 but
improved to #1.2 in patients who met the criteria for
therapeutic response (6).

A group of adult and pediatric rheumatologists and neu-
rologists has reached consensus that extramuscular activ-
ity should improve by # 20% to classify a patient as im-
proved in patients with juvenile and adult PM/DM (6). An
absolute value for the minimum clinically important dif-
ference has not been determined.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The MDAAT, consisting of the MYOACT
and the MITAX, provides the only in-depth disease activ-
ity score that captures a variety of organ systems that
comprise extramuscular involvement. The muscle system
as part of the full tool also comprises an integrated disease
activity tool. Both the MITAX and MYOACT have excel-
lent content validity, with a large amount of input in their
development from myositis researchers and based on reli-
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ability study data. They also have good interrater reliabil-
ity, moderate construct validity, and excellent responsive-
ness in adult and juvenile PM/DM patients (ages 2–18
years).

Caveats and cautions. The tool has been criticized by
clinicians less experienced with myositis as being difficult
to understand and score. However, in essence, the tool
facilitates clinicians’ asking their patients a comprehen-
sive series of questions related to their disease, recording
the symptoms as absent, better, same, or worse compared
to the previous month. Training and experience with my-
ositis patients clearly improve the reliability. Examination
of previous MYOACT scores should reduce measurement
error on serial evaluation. The VAS may be subjective and
somewhat dependent on the experience of the rater. Al-
though the MDAAT is recommended for use in patients
with IBM, it has not been formally validated in this sub-
group.

Clinical usability. The criterion validity of the MITAX
A score supports use in the clinical setting. The time to
administer the tool would not be much greater than a
routine clinical assessment, but the burden is greater in
complex patients or in patients with whom the physician
lacks familiarity.

Research usability. The psychometric properties sup-
port its use in research studies and therapeutic trials.
Training in the administration and scoring of the tool is
important to improve reliability.

DISEASE ACTIVITY SCORE (DAS)

Description

Purpose. The DAS was developed to assess overall dis-
ease activity in juvenile dermatomyositis (DM) (41,42).
The tool assesses muscle and cutaneous manifestations,
including vasculopathic features, based on bedside clini-
cal assessment.

Content. The DAS consists of 19 items, resulting in a
score of 0–20: 10 items are scored dichotomously (the
indicator is present or not) and 3 polychotomously (rating
severity level or extent to which the indicator is present).
In addition to the total score, it is also possible to report
the DAS skin score (range 0–9) and the DAS muscle score
(range 0–11) separately. According to the authors, the
approximately equal contribution of items relating to mus-
cle and skin reflects their equal importance in the disease
pathophysiology.

Number of items, response options, and scoring. The
presence or absence of weakness is assessed via 8 vari-
ables: neck flexor muscles, abdominal muscles, upper ex-
tremity proximal muscles, lower extremity proximal mus-
cles, Gower’s sign, abnormal gait, difficulty swallowing,
and nasal speech. Functional status consists of a 4-point
scale, ranging from normal function to severe limitations
in daily life functions. The presence or absence of vascu-
litis is assessed by determining the presence of any 1 of the
following: eyelid erythema, eyelid vessel dilation, eyelid
thrombosis, nailfold erythema, nailbed telangiectasia, di-
lation of blood vessels on the palate, and “other” vasculi-
tis. The presence of rashes is rated using polychotomous

scales: the distribution of the involved skin is rated on a
4-point scale, ranging from none to generalized, while the
severity of skin involvement is rated on a 5-point scale,
ranging from absent to severe. Gottron’s papules are rated
on a 4-point scale, ranging from absent to severe, including
evidence of atrophic lesions (which usually disappear en-
tirely but can sometimes flare).

Recall period for items. The DAS refers to the status of
the patient, as assessed by a trained health professional, on
the day of the clinic visit. There is no recall period.

Endorsements. The DAS has been endorsed by the Pae-
diatric Rheumatology International Trials Organisation
(PRINTO) (8) as one of the 6 core set disease activity
measures to be used to evaluate response to therapy in
juvenile DM (2,4,43). Although the DAS has not been
endorsed by the International Myositis Assessment and
Clinical Studies Group (IMACS) as a core set measure, the
group has recommended that it be included in future stud-
ies assessing outcomes and outcome measures for adult
and juvenile myositis (http://www.niehs.nih.gov/
research/resources/collab/imacs/main.cfm). The DAS, as a
global disease activity tool, is also part of the PRINTO
preliminary response criteria for juvenile DM (4).

Examples of use. The DAS has been used in validation
and in natural history studies of juvenile DM, and has been
incorporated as an end point in therapeutic studies (2,41–
44).

Practical Application

How to obtain. The DAS is published and can be used
free of charge for not-for-profit studies (42). The tool is also
publicly available on the IMACS web site (http://www.
niehs.nih.gov/research/resources/collab/imacs/main.cfm),
along with instructions for administering the tool and train-
ing materials for the skin assessment.

Method of administration. Clinician-completed in-per-
son administration.

Administrative burden. No information is available on
the time to complete the questionnaire, but based on clin-
ical use it takes 5–15 minutes to complete. The DAS can be
completed by a physician or an allied health professional
with adequate training.

Scoring. The total score ranges from 0–20, with the skin
subscore ranging from 0–9 and the muscle subscore rang-
ing from 0–11.

Score interpretation. A higher score indicates more ac-
tive disease. Although normative data are not available, a
normal score would be 0.

Translations/adaptations. None available at present.
The DAS has been studied in patients with juvenile DM
but not in other subgroups of patients with myositis.

Psychometric Information

Method of development. The DAS was developed at the
Juvenile Myositis Clinic at Northwestern University Med-
ical School’s Children’s Memorial Hospital (Chicago, Illi-
nois) with the goal to rapidly assess how each child’s
clinical status has evolved over time (41).
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Acceptability. The questionnaire is simple and easy to
score. No specific information on the rate of missing data is
available. However, in the PRINTO study, it was possible
to calculate the DAS score in 99.3% of 275 patients (2).

Reliability. Internal consistency. The DAS produces a
reliable estimate of disease activity (person separation "
2.80 compared with the criterion of 2.00) that distin-
guishes at least 3 distinct strata of disease activity in the
sample: high, average, and low. The separate skin and
weakness measures were less reliable, suggesting that both
components are needed to adequately measure disease
activity (41). Although the ratings across items were inter-
nally consistent, differences in practitioner sensitivity and
specificity to individual disease activity indicators were
found (42).

Interrater reliability. Using cutoffs of 0.40 and 0.20 to
identify good and marginal agreement, respectively, 6 of
the items for which coefficients could be estimated had
good agreement, 6 had marginal agreement, and 4 had poor
agreement as estimated by kappa coefficients (41). For
most cases (&80%), the estimated disease activity mea-
sures were essentially the same across different physician
raters. This result was confirmed by a Pearson’s correlation
coefficient of 0.79 between the 2 estimates of disease ac-
tivity for each patient (41).

Test–retest reliability. Not available for juvenile DM.
Validity. Content validity. The fit of the DAS items to

the disease activity construct is within acceptable levels
(fit statistic values !1.30). Additionally, the relationship
between measures of muscle strength and weakness is
strong and negative (r " #0.77), with more strength (as
rated by therapists using Manual Muscle Testing) being
highly associated with less weakness (as rated by physi-
cians using the DAS). The relationship between measures
of disease activity and disability is weak (r " 0.20) (41).

Construct validity. The Spearman’s correlation coeffi-
cients for the baseline to 6-month change in the DAS with
the remaining 5 PRINTO/American College of Rheumatol-
ogy/European League Against Rheumatism juvenile DM
core set measures (physician’s global activity assessment,
Childhood Myositis Assessment Scale, Childhood Health
Assessment Questionnaire, parent’s global assessment of
the patient’s overall well-being, and Childhood Health
Questionnaire physical summary score) were in the mod-
erate range (Spearman’s r " 0.4–0.6) (2). The DAS corre-
lated moderately with other core set measures of disease
activity (Spearman’s r " 0.42–0.6) (2). The DAS skin score,
but not muscle score, correlated weakly with periungual
capillary loss (end row loops Spearman’s r " #0.36) as
well as with serum levels of muscle enzymes (42).

Criterion validity. There is no gold standard by which to
establish criterion validity.

Ability to detect change. In the PRINTO study of juve-
nile DM, in a population requiring the initiation of new
therapies, the standardized response mean of the DAS was
1.7 (95% confidence interval [95% CI] 1.5–1.9) (2). The
DAS demonstrated significant ability to discriminate
among patients who improved or did not improve at
6-month followup based on the physician’s or parent’s
assessment of the child’s response to therapy (2).

In the final logistic regression model of the PRINTO
juvenile DM core set measures’ ability to predict improve-
ment, the physician’s global assessment of the patient’s
overall disease activity and the DAS appeared to be the
strongest predictors of response to therapy, with odds
ratios of 3.4 (95% CI 1.5–7.4) and 3 (95% CI 1.4–6.5),
respectively (2).

In a study of juvenile DM patients seen in followup,
periungual nailfold capillary dropout was moderately as-
sociated with the skin DAS score ($ " #0.159, P ! 0.0001)
and more modestly associated with the muscle DAS score
($ " #0.044, P ! 0.0001) (44).

The minimum clinically important difference has not
been established for juvenile DM.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The DAS evaluates muscle weakness and
skin disease activity, in particular both erythematous and
vasculopathic rashes, in patients with juvenile DM. The
DAS has been established as one of the 6 juvenile DM core
set of measures of disease activity established by PRINTO,
as it is a disease-specific global tool (8). The DAS was
selected for use as a core set measure because of its supe-
rior responsiveness to clinically important change (and
minor skewness) compared with the Myositis Disease Ac-
tivity Assessment and Myositis Intention to Treat Activi-
ties Index; moreover, the DAS was the only index that
used the entire range of possible scores (median score at
baseline 12, range 0–20). The DAS has good internal con-
sistency and construct validity and excellent responsive-
ness, but moderate to poor interrater reliability in patients
with juvenile DM (ages 2–18 years).

Caveats and cautions. Several areas of the DAS are
noteworthy for potential problems: the muscle weakness
and function component, like all other measures of weak-
ness and function in myositis, consists of a combination of
both activity and damage indicators that may have poor
sensitivity and specificity as an activity measure for pa-
tients with moderate to severe damage. Atrophic skin
rashes are similarly scored, yet are considered a measure
of damage rather than activity. The DAS does not capture
involvement of all organ systems and has been studied in
patients with juvenile DM, but not in other myositis sub-
groups.

Clinical usability. While the DAS is relatively simple to
use with training and has overall good psychometric prop-
erties in patients with juvenile DM, the clinical meaning of
scores has not yet been established, making this tool dif-
ficult to apply to the care of individual patients.

Research usability. The DAS has been well validated
for juvenile DM, and given its psychometric properties
and ease of use with training, it is appropriate for use in
the research setting. The clinical meaning of DAS scores
and clinically meaningful change in scores have yet to
be established in the context of therapeutic trials (43).
Studies of the DAS are needed in other myositis sub-
groups.

S130 Rider et al



SHORT FORM 36 (SF-36)

Description

Purpose. The SF-36 is a widely used tool that assesses
the global medical quality of life, functional health, and
well-being of general and specific populations. The SF-36
is covered in detail in the article in this issue on adult
measures of general health and health-related quality of
life for further information. This section will cover only
information on the SF-36 that is specific to myositis.

Endorsements. The SF-36 has been proposed by the
International Myositis Assessment and Clinical Studies
Group (IMACS) (http://www.niehs.nih.gov/research/
resources/collab/imacs/abouttools.cfm) as an important
patient-reported outcome measure to be used to evaluate
response to therapy in all forms of myositis (1).

Examples of use. The SF-36 has been used in several
small natural history studies of polymyositis (PM), der-
matomyositis (DM), amyopathic DM, overlap myositis,
and inclusion body myositis (IBM) (23,45–47), and in 2
exercise studies of PM and DM (48,49).

Practical Application

Translations/adaptations. The SF-36 is now available
in many different languages (for details, e-mail
info@iqola.org). It has been studied in a limited way in
relatively small numbers of patients with adult PM, DM,
amyopathic DM, overlap myositis, and IBM, but has been
extensively studied in many other chronic diseases. The
SF-36 is not recommended for use with children.

Psychometric Information

Reliability. Data are not available in myositis.
Validity. Content validity. None available in myositis.
Construct validity. In adult PM, DM, or overlap myosi-

tis, the physical functioning domain of the SF-36 corre-
lated highly with the Health Assessment Questionnaire
(HAQ) disability index (r " #0.71), whereas the HAQ
correlated moderately with other domains of the SF-36,
including role function, bodily pain, and emotional do-
main (r " #0.52 to #0.42). Manual Muscle Testing (MMT)
scores, but not physician global activity, correlated mod-
erately with SF-36 physical functioning, role functioning,
and bodily pain (r " #0.57 to #0.27) (23). For patients
with IBM, the physical functioning domain of the SF-36
correlated strongly with MMT, timed stand, timed walk,
and the Amyotrophic Lateral Sclerosis Functional Rating
Scale (46). In patients with adult DM or amyopathic DM,
SF-36 subscales, including physical functioning, role
functioning, physical, bodily pain, and general health, cor-
related mildly to moderately with physician global activity
(Pearson’s r " 0.30–0.42), and the social functioning, role
functioning, and emotional and mental health domains of
the SF-36 correlated more strongly with the Skindex emo-
tion subscale (Pearson’s r " 0.52–0.63). There was also a
moderate negative correlation between grip force and the
SF-36 health-related quality of life dimensions vitality and
mental health in women with DM and PM (Spearman’s r "
#0.53 to 0.48) (47).

Criterion validity. In several studies from different
countries, the SF-36 overall scores, and most or all of the 8
domain subscores, were significantly lower in patients
with adult DM, PM, and IBM than in the general popula-
tion. The physical functioning and role functioning do-
mains were particularly impaired in myositis patients
(23,45–47). Patients with chronic progressive illness had
significantly greater bodily pain than those with relapsing–
remitting illness (45).

Ability to detect change. Responsiveness statistics are
not available in myositis.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The SF-36 is a widely used and easily admin-
istered tool that is available in many languages. It has
shown evidence of content, concurrent, criterion, con-
struct, and predictive validity in many different chronic
diseases, and extensive normative data are available. It is
also recommended by IMACS as an important measure to
assess patient-reported outcomes in all forms of adult id-
iopathic inflammatory myopathy. It has good construct
and content validity in adult DM, PM, and IBM patients,
and is not applicable to children with idiopathic inflam-
matory myopathy.

Caveats and cautions. The major drawbacks of the
SF-36 are its limited use to date in myositis and the incon-
venience and cost associated with obtaining a license to
use it. Additional studies in all myositis subgroups are
needed to more fully validate the tool and understand its
role in assessing quality of life in myositis, particularly the
reliability and responsiveness of the SF-36. The availabil-
ity of recent variations of the SF-36, including the SF-36
version 2, SF-12, and SF-8, complicates the decision of
which version to use in a given study.

Clinical and research usability. The SF-36 is easily ad-
ministered to patients and is easily scored, making it ap-
propriate for both clinical and research use. However, its
cost may limit its use. The lack of data on responsiveness
in myositis patients is a limitation for its use in myositis
therapeutic trials.

CHILD HEALTH QUESTIONNAIRE (CHQ)

Description

Purpose. The CHQ, originally developed in the US in
1996, is a generic instrument administered to both parent
and child designed to capture the physical, emotional, and
social components of health status in children ages 5–18
years (50). As a generic questionnaire it can be used across
different childhood conditions, and it has also been vali-
dated for use in juvenile dermatomyositis (DM) (28). The
general content of the tool was discussed in other sections
of this issue (see the article on measures of health status
and quality of life in juvenile rheumatoid arthritis); there-
fore, only information specific to myositis will be dis-
cussed here.

Content. The CHQ consists of 14 health concepts: global
health, physical functioning, role/social limitations–emo-
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tional/behavioral, role/social limitations–physical, bodily
pain/discomfort, behavior, general behavior, mental
health, self-esteem, general health perception, parent im-
pact–emotional, parent impact–time, family activities,
and family cohesion. In addition, there are 2 summary
measures, the physical summary score (PhS) and the psy-
chosocial summary score (PsS).

Endorsements. The CHQ PhS has been selected by the
Paediatric Rheumatology International Trials Organisation
(PRINTO; online at www.printo.it) (51) as a core set of
measures to be used to evaluate response to therapy in
juvenile DM (2,4,8). The CHQ, as an assessment of health-
related quality of life (HRQOL), is also part of PRINTO’s
preliminary response criteria for juvenile DM (4). The
International Myositis Assessment and Clinical Studies
Group has proposed that HRQOL is an important patient-
reported outcome measure to be used to evaluate response
to therapy in all forms of myositis (1).

Examples of use. The CHQ has been used in validation
and in natural history studies of juvenile DM (2,28).

Practical Application

Translations/adaptations. The CHQ is now available in
70 different languages (for details, see www.healthactchq.
com), with 32 versions cross-culturally adapted and vali-
dated by PRINTO (29,52). The CHQ has been studied in
patients with juvenile idiopathic arthritis, juvenile DM,
and other chronic childhood diseases. Because it is a pe-
diatric tool, the CHQ is not appropriate for use in adult
myositis subgroups.

Psychometric Information

Method of development. Data regarding psychometric
issues are extensively reported in the CHQ manual and can
also be found in the supplement published by PRINTO
(29,52) for each of the 32 validated translations. The psy-
chometric properties of the CHQ have been established
mainly for juvenile idiopathic arthritis and are discussed
in this issue in the article on measures of health status and
quality of life in juvenile rheumatoid arthritis. However,
data were further confirmed in a study that investigated
the change over time of HRQOL in patients with active
juvenile DM, as measured by the CHQ.

To appropriately evaluate the underlying framework
and psychometric properties of the CHQ, PRINTO used
item-scaling multitrait analysis software. Since the main
validation analysis was conducted when the original Eng-
lish versions of the CHQ (28) were developed in the US,
the PRINTO revalidation of the questionnaire was set up as
“confirmatory,” meaning that the PRINTO results were
considered successful if they were equal to or superior to
the results published for the original American English
version of the CHQ.

Acceptability and reliability. This has not been as-
sessed in juvenile DM.

Validity. Content validity. In a study by PRINTO, the
mean ' SD CHQ PhS and PsS were significantly lower in
juvenile DM patients than in healthy children (33.7 ' 11.7
versus 54.6 ' 4.1 and 45.1 ' 9.0 versus 52 ' 7.2, respec-

tively), with physical well-being domains being the most
impaired. In addition, both the PhS and PsS decreased
with increasing level of disease activity and muscle
strength, and inversely correlated with the parent’s evalu-
ation of the child’s overall well-being. The study also
showed that a Childhood Health Assessment Question-
naire (C-HAQ) score $1.6 (odds ratio [OR] 5.06), a child’s
overall well-being score $6.2 (OR 5.24), and to a lesser
extent muscle strength and alanine aminotransferase level
were the strongest determinants of poorer physical well-
being at baseline, whereas baseline disability and longer
disease duration were the major determinants for poor
physical well-being at followup (28).

Construct validity. In terms of content validity, the CHQ
correlates strongly with the C-HAQ (Spearman’s r "
#0.73) and moderately with the Childhood Myositis As-
sessment Scale (Spearman’s r " 0.61) and other core set
measures of disease activity (Spearman’s r " #0.42 and
#0.58 with physician and parent global activity and Dis-
ease Activity Score, respectively) in juvenile DM (2).

Criterion validity. There is no gold standard by which to
establish criterion validity.

Ability to detect change. Responsiveness was tested
specifically in juvenile DM, in which patients with active
disease who needed to increase therapy were assessed at
baseline and after 6 months. The standardized response
mean of the PhS of the CHQ in this PRINTO study was 1.0
(95% confidence interval [95% CI] 0.9–1.2), whereas that
of the CHQ PsS was 0.5 (95% CI 0.3–0.6) (2). The PhS of
the CHQ did not have significant discriminant validity to
separate juvenile DM patients whose disease was consid-
ered to be improved after initiation of new therapy from
those whose disease did not improve (2).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. One of the 6 components of the juvenile DM
core set established by the American College of Rheuma-
tology/European League Against Rheumatism/PRINTO is
the evaluation of the domain HRQOL, and the PhS of the
CHQ has been suggested as a possible tool for evaluating
that domain (other tools might also be used).

The CHQ has good content and construct validity and
responsiveness in large studies of juvenile DM for children
ages 2–18 years.

Caveats and cautions. The major limitations of the CHQ
are its length and the fact that the parent version is mainly
used for clinical research because the child version is too
long to be used in research or clinical settings. Several
other HRQOL scales are available for use in children with
pediatric rheumatic diseases (53,54); however, most of
them have remained essentially research tools and are not
routinely administered in most pediatric rheumatology
centers. There is a degree of redundancy between the PhS
of the CHQ and the C-HAQ, as both are measures of phys-
ical function, although the CHQ has a broader construct in
assessing HRQOL more generally (2).

Clinical usability. The psychometric evaluation would
support interpretation of scores to make decisions for in-
dividual patients. Two reasons that this instrument is not
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commonly incorporated in standard clinical care are its
length and complexity.

Research usability. The psychometric evaluation sup-
ports use of the CHQ for research studies of juvenile DM.
The administrative and respondent burden may limit its
use. Studies for other myositis subgroups are needed.

PHYSICIAN GLOBAL DAMAGE

Description

Purpose. An overall rating of the disease damage related
to myositis, defined as persistent changes in anatomy,
pathology, physiology, or function, such as fibrosis, scar-
ring, or atrophy, resulting from any cause (including prior
treatment) since the onset of the myositis. Features of
damage, or the pathology that led to the feature, must be
present for at least 6 months despite immunosuppressive
or other therapy, including exercise and rehabilitation (1).

Content. The global assessment of disease damage is to
be judged by the physician based on all of the information
available at the time of the evaluation, including the sub-
ject’s appearance, medical history, physical examination,
laboratory testing, and the prescribed medical therapy.
The global disease damage assessment is completed on a
10-cm visual analog scale (VAS) that is often anchored at
the end points and middle.

Number of items. 1 item, either a VAS or a Likert scale
rating.

Response options/scale. For the VAS rating, a score of
0–10 (down to 1 decimal place) is used, and for the Likert
scale, a Medical Research Council grade of 0 (no disease
damage), 1 (mild disease damage), 2 (moderate disease
damage), 3 (severe disease damage), or 4 (extremely severe
disease damage) is used. The 10-cm VAS may have better
precision, sensitivity, and specificity, but the 2 scales
highly correlate (5).

Recall period for items. The global disease damage
score is based on a current assessment, although a recall
period of up to 2–4 weeks for the components of global
disease damage is acceptable.

Endorsements. The physician global disease damage
has been recommended to be included in the assessment
of damage for adult and juvenile patients with polymyo-
sitis (PM), dermatomyositis (DM), and inclusion body my-
ositis (IBM) by the International Myositis Assessment and
Clinical Studies Group (IMACS) (1), and achieved consen-
sus to be included as a core set measure of disease damage
for patients with juvenile DM by the Paediatric Rheuma-
tology International Trials Organisation (8).

Examples of use. Natural history studies, particularly
those validating the Myositis Damage Index (MDI) and
other damage assessments (27,34), as well as several my-
ositis therapeutic trials that have recently completed en-
rollment.

Practical Application

How to obtain. The physician global damage assess-
ment is available in publications using this as an assess-
ment tool, free of charge (5). The IMACS web site (http://

www.niehs.nih.gov/research/resources/collab/imacs/
diseasedamage.cfm) also hosts copies of these tools,
including the grading scales and detailed instructions,
along with example cases and sample ratings as training
materials for physicians.

Method of administration. The physician global dam-
age assessment is completed by the physician assessing
the patient and includes factors involving the subject’s
appearance, medical history, physical examination, labo-
ratory testing, and the prescribed medical therapy.

Scoring. A single score is derived by measuring the
distance of the vertical line from the left end of the hori-
zontal VAS. The length of the VAS should also be mea-
sured so that the score can be adjusted to a denominator of
10 cm. The Likert scale also results in a single score.
Scoring takes !1 minute and is done by hand.

Score interpretation. 0 represents inactive disease, and
the higher the score the more severe the disease damage.

Respondent burden. Not applicable.
Administrative burden. The time to complete the phy-

sician global damage assessment is !1 minute, but this
requires integration with other assessment measures to
derive an overall impression.

Translations/adaptations. The physician global damage
assessment has been used internationally in the native
languages of the patient and examiner (8,34). Physician
global damage has been studied and used in adult and
juvenile PM/DM, as well as a number of systemic rheu-
matic diseases.

Psychometric Information

Method of development. Physician global damage as-
sessment was first used in the assessment of other systemic
rheumatic diseases, including systemic lupus erythemato-
sus and systemic vasculitis. It was then adopted and stud-
ied in myositis.

Acceptability. Missing data are not common, and floor
and ceiling effects are not common. There can be measure-
ment error if physicians do not look at their previous
ratings as part of the determination of the current rating.
Although based on the collection of objective data, the
rating itself is subjective and based on the experience of
the rater.

Reliability. Internal consistency. Regarding internal re-
liability, Spearman’s correlation was excellent (Spear-
man’s r " 0.89) for the correlation of the VAS to the Likert
scale for physician global disease damage, and the intra-
class correlation coefficient was 0.85 (P ! 0.0001) (5).

Test–retest reliability. Not available.
Interrater reliability. In a study of pediatric rheumatolo-

gists assessing paper cases of juvenile DM, the ! coefficient
for agreement with the Likert scale ratings of global disease
damage was 0.76 and Cronbach’s " was 0.98 (5).

Validity. Content validity. In validating the physician
global activity, pediatric rheumatologists reached consen-
sus that 4 variables (calcinosis, muscle atrophy, functional
assessment, and joint contractures) were extremely impor-
tant in the determination of juvenile DM global disease
damage and that 16 clinical parameters were unimportant
or mildly important in the assessment of damage (5).
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Construct validity. In a natural history study of juvenile
PM/DM patients, the physician global damage assessment
strongly correlated with the total extent and severity of
damage in the MDI (Spearman’s r " 0.79–0.88) (27). In the
same study, which also examined treatment-refractory
adult PM/DM patients, the physician global damage as-
sessment moderately correlated with the total extent and
severity of damage in the MDI (Spearman’s r " 0.42–0.82)
(27).

Criterion validity. There is no gold standard upon which
to assess criterion validity. Sometimes the physician
global damage is used to assess criterion validity in studies
validating other measures of damage.

Ability to detect change. In the juvenile idiopathic in-
flammatory myopathy natural history study of patients
who were reassessed 8 months after study entry, the stan-
dardized response mean for physician global damage was
poor at 0.02 for the Likert scale and 0.14 for the VAS scale
(5).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The data demonstrate that physician global
damage is a reliable measure of damage, with some content
and construct validity in juvenile (ages 2–18 years) and
adult PM/DM patients, and as expected, it has little re-
sponsiveness over a relatively short period of time (8
months).

Caveats and cautions. To reduce variability, this mea-
sure requires training of the person performing the assess-
ment. The VAS may be subjective and somewhat depen-
dent on the experience of the rater. Physician global
damage has not been formally validated in IBM, and the
validation data in PM/DM are limited.

Clinical usability. The measure should be useful in the
assessment of myositis patients, particularly for longitudi-
nal evaluation of patients over several years. Examination
of previous measurements in formulating serial ratings
should help reduce measurement error.

Research usability. Physician global assessment of dam-
age is well suited to use in research and is becoming
widely used in myositis long-term outcome studies and
therapeutic trials. It is considered a core assessment of
disease damage.

MYOSITIS DAMAGE INDEX (MDI)

Description

Purpose. The MDI scores damage, which is defined as
persistent or permanent change in anatomy, physiology,
and function that develops from previously active disease,
complications of therapy, or other events (1). The MDI is
patterned after the Systemic Lupus International Collabo-
rating Clinics/American College of Rheumatology Damage
Index (SDI) (55,56) and is intended to be used in patients
with adult and juvenile dermatomyositis (DM), polymyo-
sitis (PM), and inclusion body myositis (IBM).

Content. The MDI measures specific manifestations in
11 organ systems. The MDI also includes a series of visual

analog scales (VAS) to quantify damage severity in a given
organ system. The MDI is structured for both pediatric and
adult patients, and certain items are scored solely in each
population.

Number of items. There are 11 separate VAS ratings that
constitute the MDI severity of damage scale. Individual
items are assessed by the MDI extent of damage scale.
There are 35 items in children, 37 in adolescents, and 38 in
adults. There are also 16 optional items that require addi-
tional testing, which constitute the MDI extended damage
scale.

Response options/scale. The 10-cm VAS are anchored
at the end points and the midpoint. Each of the 11 organ
systems has 3–6 items scored as present or absent.

Recall period for items. To receive a positive score,
each item must be present for at least 6 months (or the
pathology that led to the feature must have been present
for at least 6 months) despite prior immunosuppressive or
other therapy. Only items present since the date of diag-
nosis are included.

Endorsements. The MDI was developed by the Interna-
tional Myositis Assessment and Clinical Studies Group
(IMACS) and is endorsed by IMACS to measure damage as
an important outcome to be assessed in myositis research
studies and therapeutic trials (1). The Paediatric Rheuma-
tology International Trials Organisation has included the
MDI as part of the preliminary core set of disease damage
measures for the assessment of juvenile DM (8).

Examples of use. The MDI has been used in validation
studies (14,27,57), as well as in long-term outcome studies
(12,34,58,59).

Practical Application

How to obtain. The MDI is available on the IMACS web
site (http://www.niehs.nih.gov/research/resources/collab/
imacs/diseasedamage.cfm) and as part of the original pub-
lication (14). There is no cost associated with use of the
paper version. The questionnaire is also available as part
of the British Lupus integrated program software (39). The
computer version is available from Gordon Hamilton (e-
mail: gordon.hamilton@limathon.com or Limathon@aol.
com), with an associated cost for commercial use.

Method of administration. Clinician-completed, in-per-
son administration.

Scoring. For the VAS, scores for each organ system are
determined by measuring the distance of the vertical line
from the left-hand side of the horizontal VAS. The length
of the VAS should also be measured so that the score can
be adjusted to a denominator of 10 cm. For items in the
damage index, the score is 1 point if present and 0 if
absent. In order for an item to be scored as a damage item,
the problem must have been present for at least 6 months
and must be expected to persist or be irreversible and not
treatable with immunosuppressive medication.

Score interpretation. The VAS are summed together for
a potential score of 0–110 for the MDI severity of damage
score. For each organ system, 0 " no damage and 10 "
extremely severe damage. For the individual items, these
are summed together to comprise the extent of damage
score, with ranges of 0–35 in children, 0–37 in adoles-
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cents, and 0–38 in adults. The optional items comprise the
MDI extended damage score, and these are summed to-
gether for a potential score range of 0–16. Missing items
are scored as not assessed. The clinical meaning of MDI
scores has not been established.

Respondent burden. Not applicable.
Administrative burden. A complete history and physi-

cal examination are needed. The rate-limiting factor is the
accessibility to previous notes (paper or electronically ob-
tained). To complete the form for a patient who is essen-
tially well, scoring will take !1 minute. For a complex
patient not known to the physician, it may take 20–30
minutes. Some training in the use of the tool is advisable.
The IMACS web site provides some training materials,
with sample cases and ratings, as well as a slide collection
for the cutaneous manifestations of damage.

Translations/adaptations. The MDI is available only in
English. The MDI has been used in patients with adult and
juvenile PM/DM.

Psychometric Information

Method of development. The MDI was modified from
the SDI (55,56). A 10-cm VAS for each organ system was
also included to measure severity of damage. The draft
version of the MDI, including the glossary, was com-
mented on and further refined by $75 members of IMACS
using a Delphi approach. Two interrater reliability exer-
cises using adult and juvenile PM/DM patients were per-
formed that resulted in further refinement of the tool based
on feedback in ease of use and understanding of the expe-
rienced adult and pediatric specialists who participated
(14).

Acceptability. Missing data are common in the MDI
extended damage score, and that portion of the tool has not
been formally validated. There are no known floor or ceil-
ing effects, and in fact, most patients with adult and juve-
nile PM/DM have measurable damage several years after
diagnosis (12,27,34,57–59).

Reliability. Internal consistency. In studies of juvenile
and adult PM/DM, total MDI extent and severity of damage
scores were highly correlated (Spearman’s r " 0.87 in
juvenile and 0.75–1.0 in adult PM/DM) (27,57).

Intrarater reliability. Not available.
Interrater reliability. In a study of adult patients with

PM/DM, the reliability was considered good (with an in-
traclass correlation coefficient [ICC] of $0.65 or the ratio of
the estimates of the standard error attributable to the phy-
sicians to the standard error attributable to the patients
!0.40) for each organ system of the MDI extent and sever-
ity scores, except for the gastrointestinal and pulmonary
systems for extent of damage and the skeletal system for
severity of damage (14). Good interrater reliability for most
organ systems was confirmed in a subsequent multicenter
study of adult PM/DM, where the ICC values for the MDI
severity and extent of damage scores ranged from 0.65–
0.84, except for the gastrointestinal, cardiac and peripheral
vascular, and malignancy systems, where the ICCs ranged
from 0.20–0.56 (12).

Validity. Content validity. Content validation is de-
scribed above in Method of development.

Construct validity. In a study of juvenile and adult pa-
tients with PM/DM, total MDI extent and severity of dam-
age scores highly correlated with physician global damage
(Spearman’s r " 0.79–0.88). In juvenile patients with PM/
DM, MDI severity of damage, as well as the muscle and
skeletal system scores, also correlated moderately with the
Childhood Health Assessment Questionnaire as a func-
tional disability measure, with Manual Muscle Testing as
a measure of strength, with the T1-weighted magnetic
resonance imaging (MRI) score, and inversely with serum
creatinine (Spearman’s r " 0.37–0.58). These findings
were replicated in additional studies of juvenile DM
(12,58). In adult patients with PM/DM, only serum creat-
inine and T1-weighted MRI correlated with the muscle
system severity of damage score (12). In adult PM/DM
patients, there was moderate correlation of most organ
systems between the MDI and the Myositis Intention to
Treat Activities Index (Spearman’s r " 0.33–0.73 for mus-
cle, cutaneous, gastrointestinal, and pulmonary systems)
and lower correlation in cardiac and skeletal systems
(Spearman’s r " 0.13–0.24) (57).

Criterion validity. In patients with adult or juvenile PM/
DM, those with a chronic illness course had a higher rate
of damage accumulation than those with a monocyclic or
polycyclic course, and the percentage of patients with
measurable damage was also greater in those with a
chronic illness course (27). This finding was replicated in
a large international study of juvenile DM (34). Adult
patients with PM/DM who died had higher damage scores
at last followup, including in the cardiovascular and pul-
monary systems, than patients who remained alive (27).

Ability to detect change. In adult patients with PM/DM
who had treatment-refractory disease, there was a measur-
able increase in the annual change in the total MDI sever-
ity of damage score, with a median increase of 2.4 points
(whereas the annual rate of change in the total MDI extent
of damage score was undetectable, median 0) (27). Patients
with juvenile PM/DM, at a median of 80 months from
diagnosis, had no detectable annual rate of increase in
their damage scores (27). In juvenile DM patients close to
the time of diagnosis, the mean increase in the MDI extent
of damage score was 0.01 per 6 months in the 6 months
after diagnosis (58). In 1 cohort of juvenile DM patients,
MDI extent of damage scores improved in 65% of patients
at last followup (59).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The MDI offers a comprehensive assessment
of the potential consequences of having myositis, compli-
cations of treatment associated with myositis, and other
potential contributions to morbidity. The MDI is con-
structed to measure both severity and extent of damage.
From the preliminary validation studies, the severity of
damage score might be more sensitive in detecting damage
and more sensitive to change. Although the 2 scores cor-
relate highly, it is recommended that both measures be
used simultaneously. The MDI has good reliability, good
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construct validity, and excellent criterion validity in juve-
nile (ages 3–18 years) and adult PM/DM.

Caveats and cautions. The MDI does not measure only
damage related to disease, but it also captures other co-
morbid conditions. Although damage scores are meant to
reflect irreversible changes, improvement in some damage
elements has been reported in children with juvenile DM.
It is unclear whether the presence of an element for 6
months is long enough for it to represent damage or
whether it might still be part of active disease, especially
early in the course of illness. Training in the use of the tool
and experience with myositis patients clearly improve the
reliability. Examination of previous severity of damage
VAS scores should reduce measurement error on serial
evaluation. The VAS may be subjective and somewhat
dependent on the experience of the rater. Although the
MDI is recommended for use in patients with IBM, it has
not been formally validated in this subgroup.

Clinical usability. The MDI may be useful to track dam-
age and affected organ systems over time, but the scores
have no determined clinical meaning.

Research usability. The MDI may be used in long-term
observational studies or in clinical trials, mainly to see
that patients treated with a new immunosuppressive ther-
apy do not have increased damage over time. Certain novel
therapies may be directed toward specific treatment of
damage elements (such as treatment of calcinosis or mus-
cle regenerative therapies), in which case the MDI can be
an important outcome measure for such trials.

QUANTITATIVE MUSCLE TESTING (QMT)

Description

Purpose. To measure the amount of maximum isomet-
ric force generated from a muscle group using specialized
equipment.

Content. In inclusion body myositis (IBM) studies, the
following muscle strength measurements are typically
tested: bilateral elbow flexion and extension, bilateral knee
flexion and extension, bilateral ankle dorsiflexion, and
bilateral grip strength.

Number of items. This ranges from 6 muscle groups
tested bilaterally to 20 muscle groups tested bilaterally
(creating 12–40 individual items). The individual muscle
group results can be averaged across all muscle groups
tested to create a composite score, which can then be
converted to a Z score.

Response options/scale. In kilograms, with a range of
up to 100 kg for each muscle group tested. Response is
based on the strength of the muscle group being tested and
the maximum load allowable on the tensiometer (100 kg).

Recall period for items. None.
Endorsements. None.
Examples of use. There have been several phase II trials

of interferon-$ for IBM (10,60), an ongoing phase II trial of
arimoclomol in IBM (http://clinicaltrials.gov/ct2/show/
NCT00769860), an etanercept in dermatomyositis (DM)
trial (http://clinicaltrials.gov/ct/show/NCT00282880), an
etanercept trial in IBM (61), an oxandrolone trial in IBM
(62), intravenous immune globulin trials for IBM (63,64),

and an alemtuzumab trial in IBM (65). Rose et al (66)
conducted a prospective natural history trial that showed
a 4% mean decline in composite strength score from base-
line over 6 months. There are no validation studies of
QMT in IBM, and a single validation study of handheld
pull gauge to measure isometric dynamometry in polymy-
ositis (PM)/DM patients (67).

Practical Application

How to obtain. QMT equipment for fixed-strength mea-
surement can be purchased online at www.aeverl.com.
The fixed device contains a tensiometer that the subject
pulls against. The tensiometer is connected to a Zimmer
frame device attached to an adjustable bed.

Method of administration. The position of the patient
depends on the muscle group being tested. A strap is
placed distal to the movement being tested. This strap is
connected to the tensiometer, which is attached to a fixed
location (i.e., Zimmer frame). There is tension in the strap
and the tensiometer. The joint tested is placed in midrange
position. The patient is asked to pull as hard as they can.
There should not be any movement in the joint being
tested (isometric force). For instance, for knee flexion and
extension, the subject is sitting, and the knee is in 90° of
flexion, with the strap at the ankle, above the lateral mal-
leolus. If testing flexion, the strap is hooked to the tensi-
ometer so that the patient can attempt to bend the knee.
The patient has to be stabilized. A handheld pull gauge
device is also available (67).

Scoring. Results range from 0–100 kg for each muscle
group tested. A patient’s log(QMT score) for a particular
muscle group is standardized by subtracting his or her
predicted score in the appropriate model, given the pa-
tient’s age, sex, and height, and dividing by the SD around
the fitted model (68). The resulting measurement can be
interpreted as the number of SDs from average normal
strength, after accounting for age, sex, and height. A com-
posite QMT score for a patient is formed by averaging the
standardized QMT scores across all muscle groups tested
(69).

Score interpretation. Normative data have been ob-
tained by recruiting from hospital personnel and family
members as well as family members of amyotrophic lateral
sclerosis (ALS) patients. The standardization process in-
volved constructing regression models for the relationship
between log(QMT score) and age, sex, and height among
normal subjects for each muscle group separately (69).
Normative data using other equipment systems are also
available (70,71).

Respondent burden. Depends on the strength, fatigabil-
ity, and effort of the patient.

Administrative burden. Up to 1 hour to test multiple
muscle groups. Testing 1 or 2 muscle groups using a hand-
held device can take 15 minutes.

Translations/adaptations. Has been widely used in pa-
tients with IBM, with limited reliability data in adult DM
and PM. It has also been widely used in other muscle
diseases, such as muscular dystrophies and ALS.
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Psychometric Information

Method of development. It was derived from studies of
muscle strength deterioration over time in ALS.

Acceptability. Missing data are common. If a muscle
group is missed due to an injury, the missing data are
imputed in an intent-to-treat analysis that averages the
values from the visit before and after the missing time
point. The floor effect can be present in weaker patients:
are they able to actively position the joint in the position to
be tested or maintain that position until the test is com-
pleted? The ceiling effect is determined by the amount of
strength the tensiometer can withstand.

Reliability. Internal consistency. There have been no
internal consistency studies conducted in ALS or patients
with myositis.

Test–retest reliability. In ALS, the intrarater test–retest
correlation was 0.96 for normal controls and 0.98 for ALS
patients. The mean absolute percent variation of testing
and retesting was 6.5% for normal subjects and 8.9% for
ALS patients (70). In Duchenne’s muscular dystrophy
(DMD), intrarater test–retest correlations ranged from
0.88–0.99 for children with DMD and from 0.85–0.98 for
children without DMD (72). Interrater reliability ranged
from 0.81–0.98 by analysis of variance (ANOVA) in a
study of 13 muscle groups tested by a handheld pull gauge
in patients with stable PM/DM (67). No studies have tested
the reliability of QMT in patients with IBM.

Interrater reliability. The mean interrater test–retest cor-
relation was 0.95 for normal controls and 0.98 for ALS
patients. The absolute mean percent variation between
QMT trials is 7.6% for healthy subjects and 8.2% for ALS
patients (73). Interrater test–retest correlations ranged
from 0.74–0.97 in children with DMD and from 0.71–0.98
in children without DMD (73). These numbers are similar
in subjects with facioscapulohumeral dystrophy (FSH)
(69). Intrarater reliability ranged from 0.88–0.98 by
ANOVA in a study of 13 muscle groups tested by a hand-
held pull gauge in patients with stable PM/DM (67). No
studies have tested the reliability of QMT in patients with
IBM.

Validity. Content validity. No studies have been done
to show validity in patients with PM, DM, or IBM.

Construct validity. In FSH, the correlation between the
composite QMT score and Manual Muscle Testing (MMT)
scores was strong (r " 0.88) (69). QMT was shown to
correlate strongly with the Inclusion Body Myositis Func-
tional Rating Scale (Pearson’s correlation coefficient at
baseline " 0.73 and then at 24 weeks " 0.80) (74).

Criterion validity. There is no criterion validity available
in PM, DM, or IBM patients.

Ability to detect change. In FSH, both the QMT (P "
0.04) and MMT (P " 0.05) were able to detect changes in
strength over time (69). Rose et al (66) demonstrated in a
natural history study that the mean ' SD decline in com-
posite strength score from baseline was 4% ' 5.8% over 6
months (P " 0.05), but that the rate of progression was
variable and that 4 of the 11 subjects involved did not
show any decline. Dalakas et al (75) reported a 14.9% in
decline in strength in the Alemtuzumab (CAMPATH 1-H)

study. The standardized response mean is not available for
patients with myositis.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Isometric dynamometry provides a quantita-
tive measure that might be sensitive in detecting small
changes in strength as well as mild weakness that might
not be detected by MMT.

Caveats and cautions. The person administering the
test must be trained. There are many different instruments
(hardware and software) to measure quantitative muscle
strength. Some require more training than others. Also,
depending on the unit, it may need a dedicated room to
house the equipment. QMT is difficult to use on patients
who have trouble moving or have less than antigravity
strength. The cost of equipment can run to &$15,000. Like
other measures of strength, QMT does not discriminate
between activity and damage and may diminish in sensi-
tivity and specificity as an activity measure for patients
who are farther along in their illness course with accumu-
lated damage and progressive muscle atrophy. There is
almost no validation in patients with myositis, including
limited reliability data in adult PM/DM and limited con-
struct validity in IBM patients. There are no data using
QMT in juvenile idiopathic inflammatory myopathy pa-
tients.

Clinical usability. It takes &1 hour to test a full set of
muscle groups; therefore, it is not a good tool to use during
routine clinic visits.

Research usability. QMT is difficult to use due to cost,
training, and retraining of study personnel. QMT has been
successful as an end point in IBM trials in detecting sig-
nificant drug effects (62,75).

MYOSITIS FUNCTIONAL INDEX-2 (FI-2)

Description

Purpose. The FI-2 was developed as a disease-specific
observational tool for adult patients with polymyositis
(PM)/dermatomyositis (DM) to measure muscle endurance
(76). The FI-2 is a more developed version of the original
Functional Index (FI), which was presented in 1996 as the
first disease-specific muscle impairment measure for pa-
tients with PM/DM (77).

Content. The FI-2 measures the number of repetitions
performed in 7 muscle groups: shoulder flexion, shoulder
abduction, neck flexion, hip flexion, and knee extension
(step test; performed at a pace of 40 beats per minute,
which is monitored by a digital metronome), and heel lifts
and toe lifts (performed at a pace of 80 beats per minute).
Each muscle group is scored as the number of correctly
performed repetitions, with no total score, presenting a
profile of muscle impairment for the upper and lower
extremities and the neck.

Number of items. If the assessment is performed on
both the right and left extremities, the FI-2 consists of 11
items, and when it is performed on the dominant body
side, there are 7 items. There is no total score.
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Response options/scale. Each muscle group is scored by
the number of repetitions performed, and the score ranges
from 0–60 for the shoulder flexion, shoulder abduction,
neck flexion, hip flexion, and step test tasks, or from 0–120
for the heel and toe lifts.

Recall period for items. The patient performs the test
and is observed and scored by a trained health profes-
sional. There is no recall period.

Endorsements. None.
Examples of use. The FI-2 is used in clinical practice in

Sweden to measure muscle endurance of adult PM/DM
patients at yearly followup visits and to assess changes
after interventions such as exercise or medical treatment.
The FI-2 has been used in 1 study evaluating a 7-week
intensive resistance training program for patients with
chronic PM/DM (78).

Practical Application

How to obtain. The protocol of the FI-2 and written
instructions can be obtained at no cost in the original
publication (76). The tool, as well as an instructional slide
set and video, can be found on the International Myositis
Assessment and Clinical Studies Group web site (http://
www.niehs.nih.gov/research/resources/collab/imacs/
main.cfm).

Method of administration. The FI-2 is a direct observa-
tional assessment tool.

Scoring. The number of correctly performed repetitions
is recorded, together with the perceived muscle exertion
for each task. Computer scoring is not necessary.

Score interpretation. The number of correctly per-
formed repetitions is scored for each muscle group; they
vary from 0–60 or 0–120, where 0 " severe limitation and
60 (or 120) " no limitation. After each muscle group is
tested, the patient rates his/her perceived muscle exertion
according to the Borg CR-10 scale, which ranges from
0–10, where 0 " no exertion and 10 " extremely strong,
almost maximal exertion (79). The Borg CR-10 scale is not
included in the FI-2 but is used to measure how much
effort the patient exerts to complete each task. This en-
hances the observer’s ability to detect whether the patient
stops due to reasons other than muscle fatigue, such as
pain or lack of motivation. To date, normative data are not
available for the FI-2.

Respondent burden. Not applicable.
Administrative burden. The maximal time required to

perform each muscle group is 3 minutes, and the maximal
time to perform the FI-2 on both the right and left sides is
33 minutes. If the FI-2 is performed only on the dominant
side, the time required is 21 minutes. The ratings of per-
ceived exertion (the Borg CR-10) add an additional minute.
The FI-2 takes &5 minutes to score, and no training is
required for scoring. In some centers, the FI-2 is performed
in a separate session by a trained physical therapist.

Translations/adaptations. No translations or cultural
adaptations are currently available. The tool has not yet
been tested in other populations, only in adult PM/DM,
with unpublished clinical observations in patients with
inclusion body myositis (IBM).

Psychometric Information

Method of development. The FI-2 was based on the
previous version, the FI, which was also developed spe-
cifically for patients with PM/DM (77). The FI assessed the
number of repetitions (maximal number of repetitions,
range 10–20) in elbow flexion, shoulder flexion, shoulder
abduction, neck flexion, trunk flexion (sit-up), hip flexion,
knee extension (step test) as well as heel lifts, and toe lifts
performed standing on 1 leg at a time. The FI also included
tests of grip strength using the Grippit instrument (80),
ability to transfer from side to side and up to a sitting
position, as well as peak expiratory flow. Patients and
health professionals were involved in the validation pro-
cess. Due to ceiling effects and problems with internal
consistency with several items in the FI (discussed below),
a group of health professionals and patients agreed to
remove hip abduction, transfers, and peak expiratory flow
from the tool when the FI-2 was created (76). Despite
ceiling effects, the neck flexion and sit-up tasks were con-
sidered relevant. All tasks of the FI were functional tasks
except for the grip strength, so the Grippit assessment was
excluded from the FI-2, but it is recommended that it be
assessed as a separate measure. The number of repetitions
was increased to 60 or 120 for each task, and the dorsal and
plantar flexion tasks were revised to be performed stand-
ing on both feet instead of balancing on 1 foot. To further
ensure stability to the tasks, repetitions are performed at a
specific pace guided by a metronome.

Acceptability. For the FI (version 1), ceiling effects, de-
fined as the median value equaling the maximal score for
each muscle group, were evident for 8 of the 11 muscle
groups, the transfers, and the peak expiratory flow (76). No
floor or ceiling effects have been found in patients with
PM/DM with the FI-2, and the mean number of repetitions
for each item varies from 60–120 in patients with PM/DM
(76). However, clinical practice indicates that there might
be floor effects when used in patients with IBM, especially
the knee extension, the heel lift, and the toe lift tasks.
There are generally no missing data with the tool, and if
the patient will not attempt a particular item, the score is
0 on that item.

Reliability. Internal consistency. Because each muscle
group is scored individually and not included in a sub-
scale, internal consistency analysis is not relevant for the
FI-2.

Test–retest stability. The measurement error for each
task varies between 5 and 16% (76).

Rater reliability. The FI-2 demonstrated good to excel-
lent intrarater reliability for all tasks, with intraclass cor-
relation coefficients (ICCs) for the 7 tasks varying between
0.75 and 0.99 (76). Systematic variations were revealed for
the shoulder flexion task, indicating that a training session
for the patient is necessary to ensure good intrarater reli-
ability. Interrater reliability was also good to excellent,
with ICC coefficients of 0.86–0.99 for the tasks without
systematic variation. It is advised that the assessor train on
how to score the tasks on at least one previous occasion to
ensure good interrater reliability (76).
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Validity. Content validity. To establish content valid-
ity, repeated administrations of the FI from patients with
adult PM/DM were analyzed for floor and ceiling effects as
well as for internal redundancy and consistency. No tasks
were redundant, but grip strength, neck flexion, and trunk
flexion (sit-up) showed poor internal consistency with
other upper extremity tasks. These results were discussed
with a group of health professionals and patients, and hip
abduction, transfers, and peak expiratory flow were re-
moved due to ceiling affects and lower relevance. Despite
ceiling effects and poor intra- and interrater reliability, the
neck flexion was considered relevant and remains in the
tool.

Construct validity. The shoulder flexion task correlated
moderately with the shoulder flexion isokinetic muscle
endurance test (Spearman’s r " 0.58) and less with other
measures, confirming that the FI-2 assesses muscle endur-
ance in patients with adult PM/DM (76). The knee exten-
sion task of the FI-2 (step test) correlated moderately with
maximal isokinetic strength of the knee extensors (Spear-
man’s r " 0.42), less with other constructs, and not at all
with the isokinetic knee extension endurance test (76).
This lack of correlation could be because the step test is
performed in a closed-chain movement that also stresses
the cardiovascular system, whereas the isokinetic test is
open chained.

Criterion validity. There is no gold standard by which to
assess criterion validity.

Ability to detect change. Statistically significant im-
provements were detected in the shoulder flexion task on
the right and left sides after a 7-week intensive training
program in adult patients with chronic PM/DM (78), with
standardized response means between 0.20 and 1.01 for
the different components of the FI-2. This study also re-
ported clinically relevant improvements of at least 20% in
several of the FI-2 tasks.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The FI-2 assesses muscle endurance, which
seems to be an important limitation for patients with
PM/DM (81). There is good content validity and reliability
and moderate construct validity in patients with adult
PM/DM.

Caveats and cautions. The FI-2 takes a rather long time
to perform, and further research is needed to establish
sensitivity and specificity to change after rehabilitation
interventions or medical treatment. Like all other mea-
sures of function in myositis, the FI-2 does not discrimi-
nate between activity and damage and may diminish in
sensitivity and specificity as an activity measure for pa-
tients who are farther along in their illness course with
accumulated damage and progressive muscle atrophy.
Clinical experience indicates that there may be floor ef-
fects for several tasks of the FI-2 when used in patients
with IBM, although this needs formal evaluation. The FI-2
has been formally tested in adult PM/DM patients, used in
IBM patients clinically but not reported on, and has not yet
been tested in juvenile myositis.

Clinical usability. While the tool has good psychomet-
ric properties in patients with PM/DM, the clinical mean-
ing of scores has not yet been established, making this tool
difficult to apply to the care of individual patients. If
physical therapists or other personnel are not available to
perform the test, the length of time needed to perform the
FI-2 is a limiting factor for clinical use. Therefore, a
streamlined version of the FI-2 is being developed.

Research usability. The FI-2 has sound content and
construct validity and reliability properties in patients
with adult PM/DM. The extended numbers of repetitions
confirm that the FI-2 assesses muscle endurance, although
it was not proven for the knee extension task, which cor-
related best with isokinetic muscle strength. Additional
studies on sensitivity to change and specificity and appli-
cation to other subgroups of myositis are needed.

MYOSITIS ACTIVITIES PROFILE (MAP)

Description

Purpose. To assess disease-specific limitations of activ-
ities of daily living in patients with polymyositis (PM)/
dermatomyositis (DM).

Content. The MAP includes 4 subscales (movement ac-
tivities, activities of moving around, personal care, and
domestic activities) and 4 single items (keep in touch with
close friends and relatives; avoid overexertion during
daily activities; be able to cope with work, studies, and/or
housework to a satisfactory degree; and be able to do
recreational activities of choice) (24). Subscales and single
items are based on the activity domain of the revised
International Classification of Impairments, Disability and
Handicaps (ICIDH-2) Beta-2 draft (82).

Number of items. The MAP includes 31 items.
Response/option scale. Each item is scored on a 7-point

Likert scale from 1–7, where 1 " no trouble to do and 7 "
impossible to do.

Recall period for items. During the last week.
Endorsements. None.
Examples of use. The MAP was developed for patients

with adult PM/DM and is currently used in clinical prac-
tice to evaluate changes after rehabilitation interventions
in several rheumatology clinics in Sweden. It is also used
in yearly followup visits at the Karolinska University Hos-
pital. The MAP has been used in 1 clinical exercise study.

Practical Application

How to obtain. The MAP can be obtained in English at
no cost in the original publication (24) or in Swedish or
English by contacting the author (e-mail: helene.
alexanderson@karolinska.se) at the Karolinska Institute,
Stockholm, Sweden.

Method of administration. The MAP is a self-adminis-
tered questionnaire.

Scoring. The 4 subscales are scored as the median value
of item responses within the subscale. For the subscales
movement activities (n " 8 items), moving around (n " 4
items), and domestic activities (n " 6 items), the median
value is the lower of the 2 middle values. The subscale
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personal care (n " 9 items) is scored as the median value.
The 4 single items are scored as the actual item response
value. In case of missing values that result in an odd
number of items in a subscale, the score is the middle
value. In case of missing values resulting in an even num-
ber of items, the subscale is scored as the lower of the 2
middle values.

Score interpretation. 1 " no difficulty to do and 10 "
impossible to do. No cut points have been identified, and
normative data are not available.

Respondent burden. The MAP takes 5–10 minutes to
complete, with low item difficulty.

Administrative burden. The MAP takes 5 minutes to
score by hand.

Translations/adaptations. The MAP has been trans-
lated from Swedish into American and British English,
and adaptations to the North American and British cul-
tural contexts are ongoing. Only patients with adult
PM/DM have been studied to date.

Psychometric Information

Method of development. The items and subscales of the
MAP were developed based on the revised ICIDH-2 Beta-2
draft published in 1999 (82). The activity domain of the
ICIDH-2 Beta-2 draft included 315 activities classified into
the following 8 categories: activities of learning and apply-
ing knowledge, communication activities, movement, ac-
tivities of moving around, self-care activities, domestic
activities, interpersonal activities, and performing tasks
and major life activities. Eighty-one of these activities from
the 6 latter categories were considered by the research
group to be relevant for individuals living in Europe. Items
were discussed within the research group, and strategi-
cally chosen patients with different sexes, diagnoses, dis-
ease activity and durations, family situations, and working
statuses were invited to rate both the difficulty and impor-
tance of items. Ten strategically chosen patients (cohort 1)
rated difficulty and importance of the 81 items on a 10-cm
visual analog scale (VAS). Questions about sexual activi-
ties were rated as limited and very important by cohort 1,
but a majority of patients in cohort 2 who filled out the
MAP for analysis of internal redundancy and consistency
chose not to fill out these questions. Therefore, questions
about sexual activities were removed, and the 4 remaining
items were listed as single items (24).

Acceptability. Before completing the MAP, patients are
asked to decide both how difficult each activity is to per-
form in daily life and how important it is to be able to
perform the activity in daily life. No study to evaluate
whether patients can weigh both aspects equally has been
carried out. Missing values are rare. No floor or ceiling
effects have been detected in the Swedish context (24).

Reliability. Internal consistency. Ten strategically cho-
sen patients with adult PM/DM (cohort 1) rated the diffi-
culty and importance of the 81 items on a 10-cm VAS.
Spearman’s correlation coefficients ranged between 0.61
and 0.91 in testing the internal consistency of subscales
(24). There was poor internal consistency between items in
the interpersonal activities and performing major life ac-
tivities subscales.

Test–retest reliability. Weighted ! coefficients for test–
retest reliability ranged between 0.56 and 0.76 for sub-
scales and between 0.65 and 0.77 for single items without
systematic variations in 17 stable adult PM/DM patients
(24).

Validity. Content validity. See above in Method of de-
velopment.

Construct validity. The third version of the MAP corre-
lated highly with the Health Assessment Questionnaire
(Spearman’s rank correlation " 0.70), but correlated mod-
erately with measures of muscle impairment (Spearman’s
r " 0.55) and well-being (Spearman’s r " 0.43), and poorly
with global disease activity (Spearman’s r " 0.17) in pa-
tients with adult PM/DM (24). Moderate correlations
(Spearman’s rank correlation " 0.51–0.71) were found
between the MAP subscales and single items and the sub-
scales of the Arthritis Impact Measurement Scale (24).

Criterion validity. There is no gold standard by which to
establish criterion validity in activity limitation measures.

Ability to detect change. The Swedish MAP has been
used as a measure of activity limitation in a 7-week inten-
sive resistance training study that did not reveal statisti-
cally significant changes on a group level after short-term
exercise therapy in adult PM/DM patients (78). The stan-
dardized response mean ranged between 0.15 and 1.32 for
the subscales and between 0.20 and 0.41 for the single
items.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The MAP is a disease-specific measure of
daily life functions, including aspects of both difficulty of
the task and importance of the activity. Patients were
involved in the development of the tool. There is moderate
reliability and moderate construct validity in patients with
adult PM/DM.

Caveats and cautions. The MAP needs to be translated
to other languages and adapted to other cultural contexts
before it is used in clinical practice and research. Informa-
tion on sensitivity to change and specificity is very lim-
ited, and data currently exist for adult PM/DM but not
other myositis subgroups. Its applicability to children has
also not been examined. Like all other measures of func-
tion in myositis, the MAP does not discriminate between
activity and damage, and may diminish in sensitivity and
specificity as an activity measure for patients who are
further along in their illness course with accumulated
damage and progressive muscle atrophy. There are no data
on the MAP in patients with inclusion body myositis or
juvenile idiopathic inflammatory myopathy.

Clinical usability. The low patient and administrative
burden and ensured item relevance support its use in
clinical practice in Sweden, but the limited language and
adaptation availability as well as the lack of cut points and
error of measurement are important limitations. The clin-
ical meaning of scores has not yet been established, mak-
ing this tool difficult to apply to the care of individual
patients.

Research usability. The thorough content validity pro-
cess supports the relevance of items of the MAP, the con-
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struct validity analysis shows that the MAP assesses activ-
ity limitation, and the acceptable test–retest reliability
supports the use of the MAP in research in patients with
adult PM/DM. Further research is needed to establish sen-
sitivity to change and specificity and to examine the per-
formance of the MAP in other subgroups of myositis pa-
tients.

INCLUSION BODY MYOSITIS FUNCTIONAL
RATING SCALE (IBMFRS)

Description

Purpose. The IBMFRS is a 10-point disease-specific
functional rating scale that is intended only for patients
with inclusion body myositis (IBM) (74).

Content. Includes swallowing, handwriting, cutting
food and handling utensils, fine motor tasks, dressing,
hygiene, turning in bed and adjusting covers, changing
position from sitting to standing, walking, and climbing
stairs.

Number of items. 10 items.
Response options/scale. Graded on a Likert scale from 0

(being unable to perform) to 4 (normal).
Recall period for items. Patients are asked to compare

how they are at the time the questions are being asked to
how they were prior to the start of the disease.

Endorsements. None.
Examples of use. Currently there are 2 clinical trials of

interferon (10,60) and an ongoing phase II trial of arimo-
clomol in IBM that are using the IBMFRS as an outcome
measure.

Practical Application

How to obtain. It is available in the original publication
and in a review on IBM (74,83).

Method of administration. Interviewer to patient.
Scoring. 10 individual scores are added for a total score.
Score interpretation. Score range is from 0–40, where

40 " normal function and no disability and 0 " severe
functional disability. The range of scores corresponding to
mild and moderate disability scores has not been deter-
mined.

Respondent burden. 15 minutes.
Administrative burden. 15 minutes.
Translations/adaptations. Available in English only.

Translations and cross-cultural adaptations are not avail-
able. This rating scale has been tested only in patients with
IBM, not adult or juvenile polymyositis (PM)/dermatomy-
ositis (DM).

Psychometric Information

Method of development. It was modified from the
Amyotrophic Lateral Sclerosis Functional Rating Scale
(ALSFRS), which was developed to allow patients to rate
their muscle function, self-care, and pulmonary function
(84).

Acceptability. Missing data are not common because it
is a set of questions that is asked. If a question is missed,

the scores available would be added. There are no floor or
ceiling effects.

Reliability. A reliability study for IBM is in progress.
Validity. Content validity. The instrument was devel-

oped by neurologists, clinical evaluators, and the research
coordinators in the Muscle Study Group. The ALSFRS was
used as the template, and several items were altered to
address motor problems specific to IBM patients.

Construct validity. The IBMFRS showed significant
moderate to good correlations (Pearson’s correlation coef-
ficients 0.55–0.86) with maximal voluntary isometric con-
traction, Manual Muscle Testing, handgrip dynamometry,
and the ALSFRS in IBM patients (74).

Criterion validity. There are no criterion validity results
available for the IBMFRS.

Ability to detect change. This instrument was shown to
be able to detect change in a 24-week trial of interferon-$
for IBM, with an effect size of #2.9 (74).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The instrument does measure important ele-
ments of functional disability for patients with IBM. It is
quick, inexpensive, and easy to administer. It does not
require any special equipment or training.

Caveats and cautions. The clinician asks the patient to
compare how they are today with how they were before
the start of the disease. Some IBM patients have had the
disease for decades. For them it might be harder to remem-
ber their state before disease onset. Also, as people get
older, they tend to lose function in the hand or get arthritis
(harder to use keys, pick up objects). It can be difficult to
separate normal aging processes from IBM-related pro-
cesses. Like all other measures of function in myositis, the
IBMFRS does not discriminate between activity and dam-
age, and may diminish in sensitivity and specificity as an
activity measure for patients who are farther along in their
illness course with accumulated damage and progressive
muscle atrophy. Further validation of the IBMFRS is
needed, particularly for patients with IBM. The IBMFRS
has not been developed for or tested in patients with adult
or juvenile PM/DM.

Clinical usability. The IBMFRS should be a valuable
clinical tool, since it is quick and easy to administer.

Research usability. It is easily incorporated into IBM
research protocols. It is the only IBM-specific outcome
measure based on subject responses.

CUTANEOUS DERMATOMYOSITIS DISEASE
AREA AND SEVERITY INDEX (CDASI)

Description

Purpose. The CDASI is a clinician- or clinician–inves-
tigator-scored instrument that separately measures activity
and damage in the skin of dermatomyositis (DM) patients
(7,85). Because it is a 1-page instrument with common and
responsive elements, it is feasible to use in daily clinical
practice for monitoring DM skin disease. There is a mod-
ified CDASI (version 2), which is the one in current use
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(85). This modified version further simplifies the original
CDSAI by combining ulceration and erosion into 1 cate-
gory, simplifies descriptors for Gottron’s damage and nail-
fold changes, and eliminates excoriation as a subscale (85).

Content. The modified CDASI has 3 activity measures
(erythema, scale, and erosion/ulceration) and 2 damage
measures (poikiloderma and calcinosis). In addition, Got-
tron’s papules on the hands are evaluated in terms of
activity (erythema, ulceration) and damage (dyspigmenta-
tion or scarring). Lastly, activity in terms of periungual
changes and alopecia is measured.

Number of items and subscales. Each of the 3 activity
scales (erythema, scale, and erosion/ulceration) and 2
damage measures (poikiloderma and calcinosis) is as-
sessed over 15 body areas; the worst level of activity is
scored, whereas the damage measures are scored for their
presence or absence. In additon, Gottron’s papules are
evaluated in terms of activity (erythema or ulceration) and
damage (dyspigmentation or scarring). Lastly, activity in
terms of periungual changes and alopecia is measured.

Response options/scale. Disease activity is assessed by
the worst degree of erythema (1 " pink, 2 " red, 3 " dark
red), scale (1 " scale, 2 " crust, lichenification), and the
presence of erosions or ulceration (scored as present or
absent) in 15 different anatomic locations. Periungual
changes are scored from 0–2, where 0 " no periungual
changes, 1 " periungual erythema, and 2 " visible telan-
giectasias. Alopecia is scored present or absent, where 0 "
no alopecia and 1 " presence of alopecia in the past 30
days. Gottron’s sign on the knuckles is assessed similarly
to the erythema scale used in other anatomic locations.
When Gottron’s papules are present, the erythema score
obtained on the knuckles is doubled. Disease damage is
assessed by the presence or absence of poikiloderma or
calcinosis in the 15 different anatomic locations. In addi-
ton, damage in areas of Gottron’s sign on the hands is
assessed (1 " dyspigmentation, 2 " scarring).

Recall period for items. Current examination, except
for alopecia that may be present over the past 30 days.

Endorsements. None.
Examples of use. The modified CDASI has been used in

several prospective databases of adult DM patients and in
2 completed therapeutic trials.

Practical Application

How to obtain. The CDASI is copyrighted and can only
be reprinted with permission from the authors. The CDASI
may be used for routine clinical use by clinicians in order
to assist the clinical consultation, evaluation, and clinical
decision-making process. There is no need to seek specific
permission for this and there is no charge for the use of the
CDASI in this context. However, it is a requirement that
every copy of the CDASI should always reprint the copy-
right statement: “© University of Pennsylvania 2009.”
There is a requirement to seek permission when the CDASI
is used for research purposes. Purely academic research
projects are granted use of the CDASI without charge.
Please contact Dr. Victoria Werth (e-mail: werth@
mail.med.upenn.edu) for permission to use.

Method of administration. The CDASI is administered
by a trained clinician while examining the patient.

Scoring. Each item of the CDASI version 2 is scored
according to the most severe lesions in a body area and on
the various characteristics outlined above. The CDASI has
a total score ranging from 0–132, which is divided into
activity and damage subscores, which range from 0–100
and 0–32, respectively. Scoring of disease activity, as in-
dicated on the CDASI instrument, involves adding the
scores on the left half of the CDASI, i.e., erythema, scale,
erosion/ulcerations, Gottron’s sign, periungual change,
and alopecia. Scoring of disease damage requires addition
of scores on the right half of the CDASI, i.e., poikiloderma,
calcinosis, and Gottron’s dyspigmentation or scarring.
Missing values are counted as 0.

Score interpretation. Scores range from 0–100 for ac-
tivity and from 0–32 for damage. Among the activity
items, the potential range for erythema for all 15 areas is
0–45, for scale is 0–30, and for erosion/ulcerations is
0–15. The range for Gottron’s erythema is 0–6, for Got-
tron’s ulcerations is 0–6, for periungual change is 0–2,
and for alopecia is 0–1. For damage items, the range for
poikiloderma is 0–15, for calcinosis is 0–15, and for Got-
tron’s damage is 0–2. Higher scores indicate greater dis-
ease activity or greater disease damage.

The level of disease activity can be interpreted as low,
moderate, or high. The mean ' SD CDASI activity for mild
disease was 11.4 ' 7.0, moderate was 25.6 ' 8.9, and
severe was $39.4 (86). Ongoing studies are refining mild,
moderate, and severe disease categories and examining the
minimal clinically significant change. Scores in other pop-
ulations are not available but presumably would be 0 for a
healthy individual.

Respondent burden. Not applicable.
Administrative burden. The CDASI takes a mean of 4.8

minutes for dermatologists experienced in the assessment
of dermatomyositis to complete (7); presumably less expe-
rienced physicians may take longer. Training is necessary
for reliable assessment of activity and damage. A training
tool is available from Dr. Werth. Scoring takes !1 minute
and can be done by hand.

Translations/adaptations. The CDASI is available in
English. It has been studied and used in patients with
adult classic DM, as well as with hypomyopathic and
amyopathic DM, but not in other myositis subgroups.

Psychometric Information

Method of development. Development of the CDASI has
been an iterative process involving experts in rheumato-
logic dermatology. The CDASI was designed to capture the
most important signs of activity and damage that are pre-
dominant in patients with DM and signs that would be
amenable to change over time (7,85). Dermatologists expe-
rienced in the assessment of DM thought that the CDASI
was complete, and they expressed satisfaction with the
measure during multi-investigator meetings and studies.
Items were generated by discussion of important aspects of
the disease with patients and by discussion of specific
items with expert dermatologists during group meetings.
Subscales were generated based on items chosen by the
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group during consensus meetings as important measures
of cutaneous DM activity and damage, with elements of
activity selected as responsive to change. The tool was
modified due to the group’s desire to simplify the CDASI
and to better describe some of the elements of the sub-
scales.

Acceptability. The instrument is 1 page and easily read-
able. Missing data are not common, and any missing items
are scored as 0. Data analyzed from a prospective database
of 182 dermatomyositis assessments have not shown floor
or ceiling effects.

Reliability. Internal consistency. Evidence for internal
consistency is not currently available.

Test–retest reliability. The CDASI had an intraclass cor-
relation coefficient (ICC) for the CDASI activity subscore of
0.84 (95% confidence interval [95% CI] 0.70–0.98) (7).
The CDASI had an ICC for the CDASI damage subscore of
0.86 (95% CI 0.75–0.98) (7). Intrarater reliability ICC for
the modified CDASI activity subscore was 0.87 (95% CI
0.70–0.95), and for the modified CDASI damage subscore
was 0.80 (95% CI 0.56–0.92) (85).

Interrater reliability. The CDASI had an ICC for the
CDASI activity subscore of 0.84 (95% CI 0.70–0.98) (7).
The CDASI had an ICC for the CDASI damage subscore of
0.53 (95% CI 0.32–0.73) (7). Interrater reliability ICC for
the modified CDASI activity subscore was 0.75 (95% CI
0.55–0.90), and for the modified CDASI damage subscore
was 0.56 (95% CI 0.36–0.79) (85).

Validity. Content validity. Evaluation of content was
considered adequate by all 10 dermatologists participating
in a validation study with the modified CDASI. Content
validation is described further above in Method of devel-
opment.

Construct validity. The physician global activity (Spear-
man’s r " 0.75) and damage visual analog scales (Spear-
man’s r " 0.90) correlate highly with the activity and
damage subscores of the modified CDASI (85), and a global
itch score correlates moderately (Spearman’s r " 0.63)
with the CDASI activity score from a study of adult DM
(85). CDASI activity scores correlated moderately (Pear-
son’s r " 0.46 for emotion, 0.44 for function, and 0.33 for
symptoms) with the Skindex-29 subscores and correlated
mildly but significantly with the Dermatology Life Quality
Index (r " 0.29) in patients with adult DM, suggesting that
increased cutaneous activity, as measured by the CDASI,
correlates with a poorer quality of life.

Criterion validity. The CDASI was found to be a signif-
icant predictor of the Likert scales for physician global
activity and damage scores, which were the compared gold
standards. All CDASI mean scores (total, activity, and
damage) expressed statistically significant distinct values
when grouped by Likert scores (mild, moderate, severe
activity or damage, all P values % 0.001) (7). The CDASI
expressed a significant, near-perfect fit for linearity for
activity (P ! 0.001) and damage (P ! 0.005), with r 2 values
# 0.95 (87).

Responsiveness to change. CDASI scores were assessed,
as well as a physician global score and an overall evalua-
tion from the physician, as to whether the patient had
improved, worsened, or not changed from their previous

research visit. The standardized response mean (SRM) for
the largest clinical change per patient, defined as the larg-
est difference in the physician global activity score be-
tween 2 consecutive visits, was 1.25 for the CDASI, which
corresponded to an SRM of 1.03 for physician global ac-
tivity (87).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The CDASI is a partially validated 1-page
instrument that captures key findings regarding skin activ-
ity and damage in DM patients. It allows capture of the
worst attributes of 15 body areas but does not involve
measurement of body surface area (BSA). BSA is notori-
ously difficult to capture, particularly for a condition that
may involve only small amounts of skin. The tool attempts
to assess improvement within an area by providing several
levels of activity for erythema, scale, and Gottron’s lesions.
A small modification to simplify the CDASI was shown to
have equally good validity and reliability in comparison
with the original CDASI. Currently the CDASI shows good
reliability, good but limited construct validity, and excel-
lent responsiveness in patients with adult DM.

Caveats and cautions. Appropriate training on use of
the CDASI is suggested to reduce variability in assess-
ments. Definition and measurement of poikiloderma often
involve a component of erythema and dyspigmentation,
both of which are captured. Further studies of the CDASI
are needed to determine cut points for mild, moderate, and
severe skin disease activity and damage, as well as the
minimal clinically significant change needed to demon-
strate improvement. The instrument was designed to mea-
sure important responsive elements but was not designed
to capture every element of DM skin disease. The CDASI
has been used and partially validated in adult DM pa-
tients, but not in other subgroups of myositis.

Clinical usability. Based on available psychometric
data, the CDASI should be a useful measure in the clinical
context. Calculation is simple, with separate determina-
tion of a total activity and a total damage score for an
overall score by simply adding them. This separation of
activity and damage scores prevents the potential for par-
adoxical stability of scores as disease activity decreases,
but damage simultaneously worsens.

Research usability. The CDASI has been useful in re-
search assessments. The CDASI has been used in several
multicenter studies to evaluate response in the skin of DM
patients. Studies looking at response to therapy will likely
focus on the CDASI activity assessment, which has been
shown to be responsive to change.

CUTANEOUS ASSESSMENT TOOL (CAT)

Description

Purpose. The CAT was developed to comprehensively
assess a wide range of cutaneous manifestations of idio-
pathic inflammatory myopathy (IIM) in children and
adults (88). It was first published in 2007. An abbreviated
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version of the CAT (aCAT) was published in 2008 and is
currently the preferred format (89).

Content. Items of the CAT were chosen by expert opin-
ion to reflect the range of both activity and damage in
cutaneous lesions observed in juvenile and adult IIM.

Number of items. The CAT consists of a skin disease
activity score and a skin disease damage score. There are a
total of 21 items, including 10 activity lesions, 4 damage
lesions, and 7 lesions that are common to both the activity
and damage scores.

Response options/scale. In the original CAT, each le-
sion is scored depending on various characteristics (e.g.,
erythema, scaling). For the aCAT, each item is either pres-
ent or absent.

Recall period for items. Scoring of the CAT requires
that the lesion be observed at the time the CAT is admin-
istered (i.e., no recall period).

Endorsements. None.
Examples of use. The CAT has been used to date in

studies that have examined its psychometric properties
(7,87–90).

Practical Application

How to obtain. The CAT is available from the Rheuma-
tology web site (posted as supplementary material) (88)
and on the International Myositis Assessment and Clinical
Studies Group web site (http://www.niehs.nih.gov/
research/resources/collab/imacs/othertools.cfm).

Method of administration. The CAT is administered by
a trained clinician while examining the patient.

Scoring. Each item of the CAT is scored depending on
the presence of the lesion and on various characteristics
(e.g., erythema, presence of scaling, crusting, or erosions,
and presence of ulcerations or necrosis). Scores for each
item range from 0–2 to 0–7. For the aCAT, items are scored
as 1 if present and 0 if absent.

Score interpretation. For the original CAT, the total
skin disease activity score ranges from 0–96, and the total
skin disease damage score ranges from 0–20. For the
aCAT, the total skin disease activity score ranges from
0–17, and the total skin disease damage score ranges from
0–11. A score of 0 reflects the absence of cutaneous man-
ifestations. When compared to a 5-point ordinal scale for
disease activity and damage, median (25th to 75th percen-
tiles) CAT activity scores, corresponding to “no evidence
of skin disease activity,” “mild,” “moderate,” “severe,”
and “very severe skin disease activity,” were 1 (0–3), 7
(4–9), 13 (10–20), 18 (12–33), and 31 (27–39), respectively.
The median (25th to 75th percentiles) CAT damage scores,
corresponding to “no evidence of skin disease damage,”
“mild,” “moderate,” and “severe or very severe skin dis-
ease damage,” were 0 (0–1), 1 (0–2), 2 (1–4), and 5 (3–6),
respectively (90).

Respondent burden. Depending on the complexity of
skin disease of a patient, the CAT takes up to 15 minutes to
complete, although 1 study using dermatologists experi-
enced in the assessment of dermatomyositis skin disease
reported a mean of 5 minutes (7). The aCAT takes less time
due to the removal of detailed scoring.

Administrative burden. The time it takes to administer
the CAT may be a limitation in a busy clinic. Scoring takes
!1 minute and can be done by hand. Training in the
administration of the CAT is preferred.

Translations/adaptations. None available at present.
The CAT has been studied and partially validated in juve-
nile polymyositis/dermatomyositis (DM) patients and
adult DM patients.

Psychometric Information
Values of psychometric evaluations for the aCAT were
nearly identical to those for the CAT (89).

Method of development. The development of the CAT
was undertaken by a group of adult and pediatric rheuma-
tologists and a pediatric dermatologist (88). Items were
chosen based on expert opinion regarding the important
cutaneous lesions of IIM. Twenty-eight lesions were con-
sidered candidates, including 16 activity lesions, 5 dam-
age lesions, and 7 lesions that represented a combination
of activity and damage. This list was reviewed by a larger
group of rheumatologists and dermatologists, resulting in
the deletion of 5 lesions (purpura, Raynaud’s phenome-
non, urticaria, mucinous papules, and acanthosis nigri-
cans) and the combination of 4 other lesions into 2 lesions
(Gottron’s papules with Gottron’s sign, malar erythema
with facial erythema). Scoring was determined by the in-
vestigators based on consensus expert opinion (88).

Acceptability. Given that the tool is administered by the
clinician, missing data are not common. Missing data are
scored as 0 or absent. The length of the tool has been
criticized (hence development of the aCAT).

Reliability. Internal consistency. When juvenile IIM
patients were assessed by pediatric rheumatologists, the
standardized Cronbach’s " for the CAT activity score was
0.79. Individual standardized Cronbach’s " scores ranged
from 0.77–0.81 when each item was removed from the
activity score. The standardized Cronbach’s " for the CAT
damage score was 0.74. Individual standardized Cron-
bach’s " scores ranged from 0.67–0.76 when each item was
removed from the damage score (90). Item-total correla-
tions for the CAT ranged from 0.02–0.67 for the activity
items and from 0.001–0.29 for the damage items. The
items with low correlations were generally those present
in few patients, and they improved to a minimum of 0.27
(P % 0.05) for lesions with $10% endorsement. Item to
domain correlations for the activity items ranged from
0.25–0.99 and increased to a minimum of 0.42 (P % 0.05)
for lesions with # 10% endorsement (90). Internal consis-
tency of the aCAT was comparable to the full CAT, with
Cronbach’s " of 0.76 for the aCAT activity score and 0.70
for the aCAT damage score (89).

Test–retest reliability. In adult patients with IIM as-
sessed by dermatologists, the CAT activity score had an
intraclass correlation coefficient (ICC) of 0.74 (95% confi-
dence interval [95% CI] 0.50–0.95), and the CAT damage
score had an ICC of 0.58 (95% CI 0.27–0.89) (7).

Interrater reliability. This was assessed by having asses-
sors review images of typical IIM lesions. ICCs for each
lesion ranged from 0.33–0.90 (90). In juvenile IIM patients
seen by 2 assessors, ICCs for the total activity and total
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damage scores were 0.71 and 0.81, respectively. ICCs for
the individual items ranged from 0.11–1.0 (88). ICCs for
the aCAT were comparable (0.60 for the total aCAT activ-
ity and 0.65 for total aCAT damage) (89). In a study of
adults with DM assessed by dermatologists experienced in
DM, the CAT activity score had an ICC of 0.60 (95% CI
0.40–0.79), and the CAT damage score had an ICC of 0.43
(95% CI 0.22–0.64) (7). The ICC for the aCAT was 0.55
(87).

Validity. Content validity. This has not been formally
reassessed in IIM since the original development of this
tool.

Construct validity. For children with juvenile IIM as-
sessed by pediatric rheumatologists, the CAT activity
score correlated highly with the 10-cm visual analog scale
(VAS) for physician skin disease activity (Spearman’s r "
0.83, P ! 0.0001) and physician global disease activity
(Spearman’s r " 0.77, P ! 0.0001), and moderately with
measures of muscle strength and function (correlation
with Childhood Myositis Assessment Scale " #0.48, with
Childhood Health Assessment Questionnaire " 0.40, and
with total Manual Muscle Testing " #0.36) (90). As ex-
pected, the CAT activity and damage scores correlated
poorly with serum levels of muscle enzymes (Spearman’s
r " 0.03–0.13), but the CAT activity score correlated
mildly but significantly with lactate dehydrogenase
(0.37) (90). The CAT damage score correlated moder-
ately with the 10-cm VAS for physician skin disease
damage (Spearman’s r " 0.53, P ! 0.0001) and for phy-
sician global disease damage (Spearman’s r " 0.52, P !
0.0001) (90).

In adult patients with DM assessed by dermatologists,
the CAT activity score had a Spearman’s r of #0.69 with
the physician global disease activity and a Spearman’s r of
#0.53 with 10-cm VAS for patient global disease activity.
Correlation with the global itch score was moderate
(Spearman’s r " 0.59). The CAT damage score had a Spear-
man’s r of #0.47 with 10-cm VAS for physician disease
damage and a Spearman’s r of #0.13 for 10-cm VAS for
patient disease damage (7). The aCAT was also found to
correlate significantly with the physician global activity
VAS in a study of adult DM patients (87).

When the scores were evaluated in relation to levels of
physician global activity in adult DM patients, the patients
with mild global disease activity had mean ' SD CAT
scores of 8.3 ' 5.1, patients with moderate global activity
had mean ' SD CAT scores of 15.2 ' 6.9, and patients
with severe disease activity had mean ' SD CAT scores of
22.5 ' 7.4 (7).

Criterion validity. There is no gold standard by which to
establish criterion validity.

Ability to detect change. In children with juvenile IIM
assessed 7–9 months apart, the standardized response
mean (SRM) of the CAT activity score was 0.52 (95% CI
0.32– 0.72). In children with a $0.8-cm improvement in
physician skin disease activity, the SRM was 0.67 (95%
CI 0.42– 0.92) (90). SRM values for the CAT damage
score were not relevant over the duration of this study.
In adult DM patients, the SRM was 0.93 in a group of

patients who had exhibited change based on a physi-
cian’s rating (87).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The CAT and aCAT are comprehensive mea-
sures that assess the full range of cutaneous lesions in IIM.
The requirement that the patient being assessed is ob-
served reduces the likelihood of biases in reporting. The
CAT and aCAT have good reliability, construct validity,
and responsiveness in patients with juvenile (ages 2–18
years) and adult DM.

Caveats and cautions. Appropriate training is preferred
to reduce variability in assessments. There are some con-
cerns about the reliability of some items. The tool has been
partially validated in juvenile IIM and adult DM, but not
examined in other myositis subgroups.

Clinical usability. Based on available psychometric
data, the CAT and aCAT should be useful measures in the
clinical context. The time needed to administer the full
CAT may be a limitation for clinicians.

Research usability. The CAT and aCAT should be use-
ful in research assessments. The lack of information con-
cerning change over time in the CAT damage score should
lead to some caution if used for this purpose.

DERMATOMYOSITIS SKIN SEVERITY INDEX
(DSSI)

Description

Purpose. The DSSI assesses disease activity in skin of
dermatomyositis (DM) patients. The tool is patterned after
the Psoriasis Area and Severity Index (PASI) (91).

Content. The DSSI assesses disease activity based on
involved body surface area (BSA) and severity. Body area
is divided into 4 parts (head, trunk, upper extremity, and
lower extremity) and scored by percentage of involvement.
Severity of involvement is scored for the 4 anatomic loca-
tions with 3 symptom scores (redness, induration, and
scaliness). The DSSI is calculated based on the percentage
BSA involved (92).

Number of items and subscales. Each of these 4 body
areas is assessed by visual inspection for redness, indura-
tion, and scaliness.

Response options/scale. The areas involved in each of
the 4 main body areas are measured on the following
0–6-point scale: 0 " no involvement, 1 " !10% involve-
ment, 2 " 10–30% involvement, 3 " 31–50% involve-
ment, 4 " 51–70% involvement, 5 " 71–90% involve-
ment, and 6 " 91–100% involvement. The average
redness, induration, and scaliness of the lesions in each of
the body areas are scored on a 0–4-point scale (91).

Recall period for items. Current examination. There is
no recall period.

Endorsements. None.
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Practical Application

How to obtain. This tool is available at no cost and is
published (91). E-mail Dr. Joseph Jorizzo (jjorizzo@
wfubmc.edu) for permission to use.

Method of administration. The DSSI is administered by
a trained clinician while examining the patient.

Scoring. The sum of the redness, induration, and scali-
ness scores (maximum of 12) is multiplied by the area
score for each body area (maximum of 6). These totals are
normalized (10%, 20%, 30%, and 40% for the head, upper
extremities, trunk, and lower extremities, respectively)
and summed. The total DSSI score can range from 0–72,
with higher scores representing more severe disease activ-
ity (92). There are no instructions for missing values, but
these are presumably scored as 0.

Score interpretation. When compared to the global
physician activity score, the mean ' SD DSSI scores were
1.3 ' 1.5 for mild global activity, 5.4 ' 4.0 for moderate
global activity, and 14.9 ' 14.1 for severe global disease
activity (7).

Respondent burden. Not applicable.
Administrative burden. Completion takes &2–3 min-

utes for experienced dermatologists who are familiar with
the tool. Training is needed, as done for the PASI in
psoriasis, and can be accessed on the following web site:
http://www.pasitraining.com/index.html.

Translations/adaptations. The DSSI is available in Eng-
lish. It has been validated and studied in patients with
adult DM, but not other myositis subgroups.

Psychometric Information

Method of development. Initial content of the scale was
validated for content by a panel of experts that included
board-certified dermatologists and rheumatologists. This
score is mirrored after the PASI.

Acceptability. Given that the tool is administered by a
clinician, missing data are not common. The tool is rapid
to use.

Reliability. Internal consistency. Internal consistency
has not been statistically evaluated.

Stability. Test–retest stability has been evaluated, with
intraclass correlation coefficients (ICCs) between examina-
tions by the same observers ranging from 0.79 (95% con-
fidence interval [95% CI] 0.34–0.95) to 0.93 (95% CI 0.87–
0.99) (91,92).

Intrarater reliability. Intrarater reliability has been com-
pleted in adult DM or amyopathic DM, ranging from 0.79
(95% CI 0.34–0.95) to 0.89 (95% CI 0.76–0.95) (7,92).

Interrater reliability. The DSSI has been tested at 3
institutions, with ICCs ranging from 0.44 (95% CI 0.23–
0.65) to 0.94 (95% CI 0.84–0.97) in patients with adult DM
or amyopathic DM (7,92).

Validity. Content validity. Content validity was evalu-
ated by a panel of expert dermatologists and rheumatolo-
gists and found to be adequate (91).

Construct validity. The DSSI correlates moderately with
physician global disease activity (Spearman’s r " 0.51–
0.83) and also with pruritis (Spearman’s r " 0.41–0.61) in
adult DM patients (7,92). The DSSI was also found to

correlate moderately with the presence of poikiloderma
(Spearman’s r " 0.61–0.70) (91), although the DSSI is
supposed to measure activity, and poikiloderma is typi-
cally associated with damage. In evaluation of quality of
life relative to the DSSI, the Spearman’s correlations were
also moderate (Spearman’s r " 0.41 with the Skindex-16
and 0.38 with the Dermatology Life Quality Index) in adult
DM patients (92). There was no significant correlation
between the DSSI and periungual capillary nailfold
changes, cutaneous ulceration, calcinosis, muscle enzyme
levels, or muscle strength (92).

Criterion validity. There is no gold standard upon
which to assess criterion validity.

Responsiveness to change. In 1 study of adult DM pa-
tients who received a variety of treatments, the DSSI
showed a mean change of 3.9 units after treatment (95% CI
1.0–6.9). The Spearman’s correlation coefficient between
the change in DSSI scores and the change in physician
global activity was 0.28 (92). Additional evaluation of the
responsiveness of the DSSI is not available.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. This tool is a measure of skin disease activity
in DM and is based on another scale, the PASI, which has
been used widely in psoriasis therapeutic trials. The mea-
sure is quick to use by experienced dermatologists. The
measure has acceptable reliability and limited but moder-
ate construct validity in patients with adult DM and amyo-
pathic DM.

Caveats and cautions. The DSSI is a disease activity
measure that depends on assessment of BSA based on the
rule of 9s. BSA can be difficult to assess reliably, particu-
larly when only small areas are involved, as can occur in
DM (93). Responsiveness to change when small areas of
skin are involved will likely be difficult using a measure
that depends on BSA. The DSSI does not include an as-
sessment of damage. The tool has been used in patients
with adult amyopathic and classic DM, but not in other
subgroups of myositis.

Clinical usability. The DSSI is easy to use, but psycho-
metric properties suggest that it might be difficult to use
accurately. There are no measurements of damage.

Research usability. The usability for research depends
on how extensive the disease process is. It may be difficult
to demonstrate change in patients with limited BSA in-
volvement. There is no measurement of damage.

SKINDEX

Description

Purpose. To measure quality of life (QOL) in different
populations and detect changes over time. This is a clini-
cally responsive measure for the effect of skin disease on
patients’ QOL (94–96). It has been used in acne, psoriasis,
atopic dermatitis, seborrheic dermatitis, alopecia areata,
vitiligo, nevi, skin cancer, cutaneous lupus, and dermato-
myositis (DM), among other skin conditions (97). There are
several versions, with the Skindex-29 the most utilized
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and validated. Initially, the Skindex was a 61-item self-
administered survey that measured cognitive effects, so-
cial effects, depression, fear, embarrassment, anger, phys-
ical discomfort, and physical limitations (94). It has been
modified and refined several times. The tool was short-
ened to 29 items, with the same reliability and validity, but
with more discriminative and evaluative features (95). In
2001, the Skindex-16 was published (98). It is a sensitive,
accurate, single-page survey and has 2 additional advan-
tages compared with the Skindex-29 (98). It evaluates the
most bothersome rather than the most frequent symptoms,
and it has fewer items, due to less duplication of questions
where most patients choose the same response. A Skin-
dex-17 is also available, developed using Rasch analysis
(99). There is experience with the Skindex-16 and Skin-
dex-29 in patients with DM.

Content. For the Skindex-29, each item is scored on a
5-point Likert scale: 0 " never, 1 " rarely, 2 " sometimes,
3 " often, and 4 " all the time. For the Skindex-16, each
item is scored on a scale of 1 (never bothered) to 7 (always
bothered). Both tools have 3 subscales (emotion, symp-
toms, and functioning).

Number of items and subscales. The Skindex-29 has 30
items, 29 of which are used for scoring. Three questions
were added to represent DM-specific effects, specifically 2
questions for photosensitivity and 1 question for alopecia.
All responses are transformed to a linear scale of 100,
varying from 0 (no effect) to 100 (effect experienced all the
time). Each question and subscale ranges from 0–100
points, with higher scores indicating worse QOL.

Recall period for items. 4 weeks.
Endorsements. None.

Practical Application

How to obtain. There is no cost; e-mail Dr. Mary-Mar-
garet Chren (mchren@orca.ucsf.edu) for permission to use
and guidance about scoring (95).

Method of administration. Self-administered question-
naire.

Scoring. Individual items (1–5) are added to yield a
total score for each subscale; higher scores indicate worse
QOL. A composite score has not been formally studied,
has no face validity, and did not fit the Rasch model (99).

Score interpretation. Norms, as well as correlation
with QOL burden in a number of different skin diseases,
are available (100). For the Skindex-29, an additional
study evaluated patients with a mix of diseases, with
$60% of the patients having an inflammatory skin disease
such as acne, psoriasis, or seborrheic dermatitis, and al-
most one-half of the patients graded as having at least
moderate disease severity, to determine the clinical mean-
ing of scores according to symptom severity for each of the
subscales (100). This study demonstrated that the emo-
tions subscale had a mean of 3.2 (cut point of !5) for very
little disease, a mean of 16 (cut points of 6–24) for mild
impact on emotions, a mean of 36.6 (cut points of 25–49)
for moderate, and a mean of 62.6 (cut point of $50) for
severe emotional impact. The symptoms subscale had a
mean of 0.0 (cut points of 0–3) for very little symptoms, a
mean of 6.6 (cut points of 4–10) for mild, a mean of 17.6

(cut points of 11–25) for moderate, a mean of 37.3 (cut
points of 26–49) for severe, and a mean of 62.2 (cut point
of $50) for extremely severe symptoms. The function sub-
scale showed a mean of 0.0 (cut point of !3) for very little
functional impairment, a mean of 5.3 (cut points of 4–10)
for mild, a mean of 20.6 (cut points of 11–32) for moderate,
and a mean of 48.6 (cut point of $33) for severe functional
impairment (100).

Respondent burden. It takes &5 minutes for patients to
complete the questionnaire.

Administrative burden. Time for scoring is !1 minute.
Translations/adaptations. The Skindex is available in

English, Spanish, Dutch, German, French, Italian, Arabic,
and Turkish. To date, it has been studied in patients with
many different skin diseases, including adult DM and
amyopathic DM, as well as inflammatory, autoimmune,
and other skin conditions (97,101).

Psychometric Information

Method of scoring. All responses are transformed to a
linear scale of 100, varying from 0 (no effect) to 100 (effect
experienced all the time). Therefore, each item can have a
minimum score of 0 and a maximum score of 100. A scale
score is the mean of a patient’s responses to the items in a
given scale. If responses to $25% of items are missing, the
questionnaire is eliminated in research settings. If any
scale has $25% of the responses missing, the scale is
eliminated. Scale scores are the average of items in a given
scale (no imputation). A composite score is defined as the
average of all items in the instrument. Any patient for
whom all 3 scales are missing should be eliminated from
the analytic data set.

Acceptability. This is easy to read, missing data are not
common, and there have not been floor or ceiling effects
with the diseases studied.

Reliability. Internal consistency. For the Skindex-29,
the Cronbach’s " was 0.87–0.96 for dermatology patients
with a mix of inflammatory skin diseases (52%), skin
cancers, and benign lesions (95). The Skindex-16 exhib-
ited good internal consistency for each of the scales (Cron-
bach’s " " 0.86, 0.93, and 0.92 for the symptoms, emo-
tions, and functioning scales, respectively) in patients
with adult DM (101).

Test–retest reliability. Skindex scale scores were repro-
ducible after 72 hours (r " 0.88–0.92) when tested in a
subset of dermatology outpatients (95). The Skindex-16
shows similar reliability in patients with DM and amyo-
pathic DM (101).

Interrater reliability. This has not been evaluated for
patients with DM.

Validity. Content validity. The initial Skindex-61
items and scales were generated from literature review and
focus sessions with dermatology patients, physicians, and
nurses. The Skindex-29 items and scales were derived
from the Skindex-61 by means of psychometric analysis
(95). Three additional items related to photosensitivity
and alopecia were added to the Skindex-29. Content va-
lidity has not been formally assessed for DM.

Criterion validity. In a study of a variety of dermatology
patients, this scale differentiated between skin diseases
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presumed to have high impact and skin diseases presumed
to have a low impact (95). When the Skindex-29 subscores
were used to compare adult DM with other dermatologic
diseases, DM had among the highest mean subscores, with
the emotional subscore being among the most severely
affected in patients with DM. DM also showed a higher
mean symptom subscore than most compared groups and
had a significantly higher score compared to patients with
other inflammatory skin conditions, as well as those with
normal skin.

Concurrent validity. Evidence of convergent validity is
provided by the pattern of correlation between the Skin-
dex and Short Form 36 (SF-36) comparative scales. For
each comparative scale, patients in tertiles classified by
low, medium, or high responses to Skindex differed ac-
cording to scores in the corresponding SF-36 comparative
scales (96). In adult DM, the emotional subscale of the
Skindex correlated moderately well with 3 emotional sub-
scales of the SF-36.

Construct validity. Skindex scores correlated more
highly than SF-36 scores with patients’ self-reports of the
condition of their skin and their perceived disfigurement
from their skin disease (96). Each of the Skindex-29 sub-
scores significantly correlated with the Dermatology Life
Quality Index scores (Skindex-29 symptom r " 0.63–0.86)
(101). Skindex subscores correlated mildly to moderately
with Cutaneous Dermatomyositis Disease Area and Sever-
ity Index scores (r " 0.32–0.46) in adult DM and amyo-
pathic DM patients. A global pruritus visual analog scale
(VAS) correlated moderately with Skindex symptoms and
function (Spearman’s r " 0.46–0.60) and poorly with
Skindex emotion (Spearman’s r " 0.19). In evaluation of
QOL relative to the Dermatomyositis Skin Severity Index,
the correlation was moderate (Spearman’s r " 0.41) in
adult DM and amyopathic DM patients (92). Pruritus VAS
correlated moderately (Spearman’s r " 0.60) in patients
with adult DM (101). Three emotional subscores of the
SF-36 moderately correlated with the emotional subscore
of the Skindex. As expected, the Health Assessment Ques-
tionnaire, a measure of general physical disability, does
not correlate well with the emotional scale of the Skindex.

Responsiveness to change. Mean scale scores remained
stable or changed appropriately in patients with a variety
of dermatologic conditions over a 3-month period (97).
Responsiveness is not available for patients with DM.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The Skindex-29 captures skin-specific QOL
issues and corresponds to the severity of skin disease in
DM, as well as other skin diseases. A general QOL measure
like the SF-36 correlates more highly with increasing de-
grees of comorbidity and worse self-reported health status,
but focuses on functional limitations and emotional state
regardless of cause. The Skindex correlates more highly
than the SF-36 scores with patients’ reports of the condi-
tion of their skin. The Skindex is particularly good for
evaluating the emotional component of QOL relative to
some other measures available. The Skindex (#16 and
#29) has internal consistency, test–retest reliability data,

and moderate construct validity in patients with adult DM
and amyopathic DM.

Caveats and cautions. This questionnaire is longer
than some other skin-specific QOL measures. The meaning
of the composite score is less clear than the subscale
scores, and scores for subscales are used most frequently.
Several items show item bias across sex, age, disease se-
verity, and diagnosis (99). The tool to date has no data on
responsiveness, and has not been studied in other myositis
subgroups.

Clinical usability. Based on available psychometric
data, the Skindex should be a useful measure in the clin-
ical context. It has been used in many different skin dis-
eases and has been carefully validated, but validity in
myositis is limited.

Research usability. The Skindex has been useful in
research assessments of skin diseases, including in 1 study
of patients with DM. Further studies of the validity in
patients with myositis are needed.

DERMATOLOGY LIFE QUALITY INDEX (DLQI)

Description

Purpose. The DLQI, developed in 1994, was the first
dermatology-specific quality of life (QOL) instrument
(102). It is a simple, compact, and practical questionnaire
for use in dermatology clinical settings to assess QOL in
skin disease. Although the DLQI covers a wide range of life
impairments, it is not a multiple-scale questionnaire; its
scoring system is restricted to an overall score. There are 2
versions of the DLQI for adults and 2 versions for children:
a text-only version and an illustrated version. The illus-
trated version of the DLQI has been shown to correlate
with the text-only version (103). The text version has been
used in numerous studies, including the assessment of
cutaneous disease as part of other autoimmune diseases, as
well as in the evaluation of inflammatory and noninflam-
matory skin conditions (102,104–106) There is a chil-
dren’s version of the DLQI, the Children’s DLQI, with a
text and cartoon version, the latter of which is preferred by
children (107,108).

Content. The measure consists of 10 questions encom-
passing skin symptoms and feelings, daily activities, lei-
sure, work or school, personal relationships, and the side
effects of treatment.

Number of items and subscales. 10 items, no subscales.
Response options/scale. Each item is scored on a Likert

scale, where 0 " not at all/not relevant, 1 " a little, 2 " a
lot, and 3 " very much.

Recall period for items. 1 week.
Endorsements. None.

Practical Application

How to obtain. The DLQI has been published (102,103);
the developer was Dr. Andrew Y. Finlay, Department of
Dermatology, Cardiff University School of Medicine,
Wales, UK (e-mail: FinlayAY@cf.ac.uk). The DLQI may be
used by any clinician worldwide for routine clinical prac-
tice without seeking permission and without charge. For
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details of other uses of the DLQI, including research stud-
ies, see http://www.dermatology.org.uk/quality/quality-
life.html.

Method of administration. Self-administered question-
naire. The cartoon version has been used for children as
young as age 4 years. Parents may complete a parent ver-
sion of the questionnaire.

Scoring. Scores of individual items (0–3) are added to
yield a total score (0–30); higher scores mean greater im-
pairment of patients’ QOL as impacted by their skin dis-
ease.

Score interpretation. Cut points have been determined
for scores, corresponding to 0 (score of 0–1, no effect), 1
(score of 2–5, small effect), 2 (score of 6–10, moderate
effect), 3 (score of 11–20, very large effect), and 4 (score of
21–30, extremely large effect) in a questionnaire study
involving a number of different inflammatory, malignant,
and other skin conditions (107).

Respondent burden. Time for answering the question-
naire is an average of &2 minutes.

Administrative burden. Scoring takes !1 minute. No
training is needed for scoring.

Translations/adaptations. The DLQI is available in 55
languages (104). The DLQI has been studied in the diseases
mentioned in the descriptive section above. To date, it has
undergone limited study in adults with amyopathic and
classic dermatomyositis (DM), but not in other myositis
subgroups.

Psychometric Information

Method of development. Initially, 120 patients gener-
ated a list of the ways in which their lives were affected by
their skin diseases. This led to identification of 49 aspects
of QOL impairments, generating a 10-item questionnaire
that was subsequently modified slightly, followed by pilot
testing in additional patients (102,104). This instrument
was developed in the UK with patients visiting a univer-
sity clinic; it focused on patients’ ability to function in
their daily activities and does not fully capture emotions
and mental health (97).

Acceptability. The DLQI is very readable and easy to
complete. Missing data are uncommon. Floor effects have
been seen with certain items related to everyday activities
and the work/study dimension (109). There are also sub-
stantial ceiling effects, with 2 items contributing to most of
the variability of the DLQI (109–111).

Reliability. Internal consistency. Cronbach’s " for the
DLQI was assessed in patients with a variety of skin con-
ditions, and ranged from 0.75–0.92 (104). This has not
been assessed in DM.

Test–retest reliability. Test–retest reliability of the DLQI
has ranged from 0.56–0.99 in patients with a variety of
skin conditions. Most studies showed values $0.90 (104).
This has not been assessed in DM.

Validity. Content validity. Content validity was estab-
lished by examining the ability of the instrument to dis-
criminate between patients with skin disease and normal
healthy subjects (P ! 0.001) (109). There is a question of
content related to emotion in adult DM, where the emo-
tional component of QOL is extremely important. Specif-

ically, the correlation between DLQI and Skindex-29 func-
tion scores were significantly higher than the correlation
between DLQI and Skindex-29 emotion scores in adult DM
patients (P " 0.004).

Construct validity. The DLQI has been used in many
studies that have shown significant correlation between
the DLQI and generic, dermatology-specific, and disease-
specific measures (104). There is low to moderate correla-
tion (Spearman’s r " 0.36–0.38) of the DLQI with the
Dermatomyositis Skin Severity Index in DM and amyo-
pathic DM patients (92). There is moderate to excellent
correlation of the DLQI with Skindex-29 subscores (Pear-
son’s r " 0.63–0.86) in DM and amyopathic DM patients
(111). The DLQI exhibited significant but poor correlation
with the Cutaneous Dermatomyositis Disease Area and
Severity Index (Pearson’s r " 0.35) and with a global
pruritus visual analog scale (VAS; Pearson’s r " 0.27).
However, in a second study of adult DM patients, there
was moderate correlation of the DLQI with a global pruri-
tus VAS (Spearman’s r " 0.58) (101).

Correlations between the DLQI and other dermatology-
specific health-related QOL measures were high (r " 0.6–
0.86), were moderate for general health-related QOL mea-
sures (r " 0.3–0.62), and were in the expected directions
except that the DLQI correlates less with mental and emo-
tional aspects (97,105). Concurrent correlation with the
Short Form 36 was demonstrated in an acne study (r "
#0.44 to #0.33) (104). In adult DM patients, the DLQI
correlated better with the Skindex function subscale (r "
0.86) relative to the Skindex symptoms subscale (r " 0.63)
or emotion subscale (r " 0.67).

Criterion validity. The cut points of the DLQI using
global questions show a ! of 0.489 (112). This has not been
assessed in DM.

Responsiveness to change. The ability to detect small
impairments may be difficult because of substantial ceiling
effects (109–111). However, many studies have demon-
strated responsiveness to change (104). The minimum
clinically important difference of the DLQI in specific skin
diseases has been estimated to range from 2.2–6.9, based
on data from 5 studies in other skin diseases (104). Infor-
mation on the responsiveness and minimum clinically
important difference does not exist for DM.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The DLQI focuses on the impact of skin dis-
eas on patients’ ability to function in their daily activities
and might not fully capture emotions and mental health
(106,111). The strength of the DLQI is its simplicity and
broad use for clinical investigation in dermatology, with
application to a number of skin conditions (104,105). The
DLQI has limited moderate construct validity in adult DM
and amyopathic DM.

Caveats and cautions. There has been concern that
emotions and mental health can be very important in
inflammatory skin diseases such as DM. One study found
that in DM the correlations between DLQI and Skindex-29
function scores were significantly higher than the correla-
tion between DLQI and Skindex-29 emotion scores (P "
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0.004), suggesting that the DLQI might not capture the full
range of emotional QOL. There are several limitations
related to the focus on disability, response distribution,
and dimensionality and item bias. To date, there are no
studies of its reliability or responsiveness in adult DM, and
no studies in other subgroups of myositis.

Clinical usability. The DLQI has been used in numer-
ous studies and trials of a number of skin conditions,
although it is limited in its study in adult DM patients. It
is clinically easy to use.

Research usability. The DLQI has been well evaluated
for a variety of skin diseases and works well for research,
with the caveat that the emotional aspect of QOL may be
captured better with other instruments. It is thought to be
unidimensional, with scoring restricted to an overall
score. Validation data in adult DM are limited.
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Measures of Foot Function, Foot Health, and
Foot Pain
American Academy of Orthopedic Surgeons Lower Limb Outcomes Assessment:
Foot and Ankle Module (AAOS-FAM), Bristol Foot Score (BFS), Revised Foot Function
Index (FFI-R), Foot Health Status Questionnaire (FHSQ), Manchester Foot Pain and
Disability Index (MFPDI), Podiatric Health Questionnaire (PHQ), and Rowan Foot Pain
Assessment (ROFPAQ)

JODY L. RISKOWSKI,1 THOMAS J. HAGEDORN,2 AND MARIAN T. HANNAN1

INTRODUCTION

The foot is one of the most complex, yet understudied
musculoskeletal systems in the body. However, with the
growing interest in foot health in rheumatology and be-
cause of its pivotal role in gait and posture, researchers
and clinicians have developed a number of surveys and
assessments for measuring foot health and its impact on
quality of life. This systematic review will focus on ques-
tionnaires and surveys for patient/participant perception
of foot health and its impact on quality of life, commonly
referred to as patient-reported outcome measures. The sys-
tem we employed to determine the patient-reported out-
come measures included in this review is provided as a
flow chart (Figure 1).

AMERICAN ACADEMY OF ORTHOPEDIC
SURGEONS LOWER LIMB OUTCOMES
ASSESSMENT: FOOT AND ANKLE MODULE
(AAOS-FAM)

Description

Purpose. To evaluate patient perception of foot health
and to measure surgical outcomes (1).

Content. Questions regarding foot and ankle health
from patient’s perspective (1). There are 5 subscales: pain
(9 questions), function (6 questions), stiffness and swelling
(2 questions), giving way (3 questions), and shoe comfort
(5 questions).

Number of items. 25 questions.
Response options/scale. Respondents are asked to an-

swer on a scale of 1–5 or 1–6 with 1 being the best outcome
and 5 or 6 the worst.

Recall period for items. 1 week.
Endorsements. American Academy of Orthopedic Sur-

geons.
Examples of use. Primarily administered to patients re-

ceiving treatment for musculoskeletal problems of the foot
and ankle.

Practical Application

How to obtain. Available on the AAOS web site at URL:
http://www.aaos.org/research/outcomes/outcomes_lower.
asp.

Method of administration. Self-administered.
Scoring. Scoring spreadsheet and instructions are avail-

able with the assessment. Scores are standardized to a
percentage (0–100) score and then transformed on norma-
tive scale. Scoring is automated on available worksheet.

Score interpretation. A lower normative score indicates
worse foot health relative to the population (2). Scores
range from 0–100 for each subscale and can be placed on
a normative scale from !26 to 56 based on the general
population (1,2). The mean " SD population score for the
global foot and ankle module is 93.19 " 12.33 (n # 1,755)
(2).

Respondent burden. Not reported.
Administrative burden. Training consists of self-study

of the scoring documentation (see URL: http://www.aaos.
org/research/outcomes/outcomes_lower.asp).
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Translations/adaptations. Full assessment is split into
several submodules that include questionnaires evaluating
the lower-extremity core, foot and ankle, hip and knee,
sports-related injuries, and common knee problems (1).

Psychometric Information

Method of development. Content was developed and
refined with input from clinician focus groups (1).

Acceptability. Not reported.
Reliability. Internal Cronbach’s alpha of 0.91, 0.83,

0.61, and 0.88 was reported for the pain, function, stiff-
ness, and giving way subscales, respectively, and 0.93 for
the entire foot and ankle module. With the exception of the
stiffness subscale, these indicate generally good internal
reliability. The module had a test–retest reliability mea-
sured internally as 0.79, and subscale test–retest reliability
of 0.87, 0.81, 0.99, and 0.81 for the pain, function, stiff-
ness, and giving way subscales, respectively (1). In an
independent study of reliability, Hunsaker et al (2) re-
ported Cronbach’s alpha of 0.81–0.96 for all lower-extrem-
ity core (foot and ankle, hip and knee, sports-related inju-
ries, and common knee problems, respectively) without

noting the individual subscale values. Their reported test–
retest reliability was 0.79 for the foot and ankle module (2).

Validity. The questionnaire was validated by compari-
son with clinical assessments performed by a trained phy-
sician, and correlations between the questionnaire and
physician scores of pain (r # 0.49) and function (r # 0.43)
were observed. Patient responses were also seen to be
strongly correlated with Short Form 36 (SF-36) scores (r #
0.65) and assessment of the lower-extremity core (r # 0.89)
(1).

Ability to detect change. No data have been reported on
the ability of the global foot and ankle modules to detect
change; however, overall lower-extremity scores were
shown to correlate (r # 0.54) with changes in physician-
assessed function scores indicating responsiveness to
change (1).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. AAOS-FAM is one of the few foot patient-
reported outcome measures that have internal and external
reliability measures.

Figure 1. Identification of studies for inclusion in the review. AAOS-FAM # American Academy of Orthopedic Surgeons Lower Limb
Outcomes Assessment: Foot and Ankle Module; BFS # Bristol Foot Score; FFI-R # Revised Foot Function Index; FHSQ # Foot Health
Status Questionnaire; MFPDI # Manchester Foot Pain and Disability Index; PHQ # Podiatric Health Questionnaire; ROFPAQ # Rowan
Foot Pain Assessment.
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Caveats and cautions. This questionnaire does not eval-
uate the impact of foot health with regard to its impact on
the participant’s psychological state, social activities, or
self-esteem, all of which may influence quality of life and
patient satisfaction (3).

Clinical usability. This survey was designed for ortho-
pedists and health care professionals to validate and com-
pare results and clinical outcomes across studies (4). As
the AAOS-FAM is clinical in nature, few questions ad-
dress quality of life; however, by combining the AAOS-
FAM with the SF-36, the 2 instruments can be a means for
evaluating foot health–related quality of life (1). Further,
the AAOS-FAM, similar to several other foot-related pa-
tient-reported outcome measures, lacks an independent
review of the validity and lacks information regarding the
minimum detectable difference and minimum clinically
important difference, which limits its clinical usability.

Research usability. Most studies that have used the
AAOS-FAM have focused on outcomes assessment con-
cerning treatment of a particular condition (e.g., clubfoot
[5]) or of surgical method (e.g., Ilizarov method for tibial
nonunions [6]). However, because it was designed to mea-
sure clinical assessments, its usability for assessing popu-
lation-level or community-based foot and ankle health ap-
pears limited.

BRISTOL FOOT SCORE (BFS)

Description

Purpose. To assess the patient’s perception of the im-
pact of foot problems on everyday life (7).

Content. Questions relating to foot pain and concern,
footwear and general foot health, and mobility. There are 3
subscales: foot concern and pain (7 questions), footwear
and general foot health (4 questions), and mobility (3 ques-
tions) (7). Fourteen of the 15 questions are scored; the final
question is a statement of general health, which does not
add into the BFS.

Number of items. 15 questions.
Response options/scale. Each response option is as-

signed a score of 1 (best possible situation) to 3–6 (worst
possible situation, number dependent on number of re-
sponse options available) for each BFS survey question (7).

Recall period for items. 2 weeks.
Endorsements. None.
Examples of use. Target population is podiatric pa-

tients, and it has been used to study effects of nail fungus
treatment (8) and foot surgery (9).

Practical Application

How to obtain. Available in the original article (7).
Method of administration. Self-administered.
Scoring. Scores for each question are summed per a

provided scoring guide. Scores range from 15 (best possi-
ble situation) to 73 (worst possible situation). Within the
subscales, foot concern and pain scores range from 7–36,
footwear and general foot health scores range from 4–20,
and mobility scores range from 3–12.

Score interpretation. Lower scores indicate that the pa-
tient perceives fewer foot problems.

Respondent burden. 3–5 minutes to complete (7).
Administrative burden. Training consists of self-study

of the scoring documentation (7).
Translations/adaptations. English only.

Psychometric Information

Method of development. Topic-guided interviews with
podiatric patients (7).

Acceptability. Not reported.
Reliability. The survey developers noted a combined

Cronbach’s alpha of 0.90 for the BFS, and the Cronbach’s
alpha for the individual subscales was not reported. Test–
retest values from 36 patients over a 2-week wait-list pe-
riod were !0.83; test–retest reliability of the individual
subscales is unknown (7).

Validity. Content validity was evaluated by comparing
the BFS with a clinical evaluation using the United Bristol
Healthcare National Health Service Trust standard content
validity with the Chiropody Assessment Criteria Score in a
group of 54 podiatric patients (41 women and 13 men).
There was a negligible, nonsignificant correlation between
these scores with an r # 0.14, which suggests that these
measures reflect different outcomes (5).

Ability to detect change. Barnett et al showed a BFS
pre-post change of 1.2 " 7.1 for the 54 patients after 2
weeks of routine care. In 49 patients (25 women and 24
men), there was an 18.7 " 12.3 point pre-post change in
the 6 weeks following nail surgery in their BFS (P # 0.01)
(7). However, there are no independent studies determin-
ing the minimum detectable or minimum clinically impor-
tant difference.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The BFS was developed based on patients’
perspectives of foot health and ailments, which provides it
better content validity for assessing complaints.

Caveats and cautions. Psychometric evaluation for the
BFS is limited, and there is no independent assessment of
its psychometric properties. The 3 subdomains (i.e., foot
concern and pain, footwear and general foot health, and
mobility) do not show construct validity against other foot
questionnaires or against a clinical assessment.

Clinical usability. The BFS was developed with focus
groups, but without an independent study of its psycho-
metric properties and without known values of the mini-
mum detectable or minimum clinically important differ-
ence. The clinical utility of the BFS may be limited.

Research usability. Campbell (10) suggests that because
the BFS was developed in a clinical setting, it is not as
useful for monitoring the change in foot health in popula-
tions with a low risk of foot ailments.

Foot Questionnaires S231



REVISED FOOT FUNCTION INDEX (FFI-R)

Description

Purpose. To assess foot-related health and quality of
life.

Content. Questions to evaluate overall foot function,
foot health, and quality of life. The FFI-R has 4 subscales:
pain and stiffness (19 questions), social and emotional
outcomes (19 questions), disability (20 questions), and
activity limitation (10 questions). The FFI has 3 subscales:
pain (9 questions), disability (9 questions), and activity
limitation (5 questions).

Number of items. Long-form FFI-R consists of 68 ques-
tions. Shorter form has 34 questions that only assess foot
function, and it is not intended for analysis of subscales
(11). The original FFI consists of 23 items on 3 subscales
(12).

Response options/scale. FFI-R respondents answer on a
Likert scale of 1–5. Some items also contain a sixth possi-
ble response indicating that it is not applicable to the
respondent (11). FFI is scored on a visual analog scale
between verbal anchors representing extremes (12).

Recall period for items. 1 week.
Endorsements. None.
Examples of use. Patients with rheumatoid arthritis

(11), but it has also been used to assess orthotics outcomes
(13).

Practical Application

How to obtain. Available in original publication (11).
Method of administration. Self-administered.
Scoring. If the 68-question FFI-R is administered, an

index is calculated by summing responses and dividing by
the maximum possible score on each subscale to obtain
separate percentage scores for each. The 34-question FFI-R
is used to obtain an overall score of foot function (11). On
the FFI, visual scales are divided into 10 equal segments
and the respondents’ mark classified as a number between
0 and 9. Scores are then summed on subscales, and eval-
uated as a percentage of the highest possible score (12).

Score interpretation. Range of 0–100% on each sub-
scale, plus an overall percentage score. Higher scores in-
dicate worsening foot health and poorer foot-related qual-
ity of life on both the FFI-R and FFI (11,12).

Respondent burden. Less than 30 minutes to complete
(11).

Administrative burden. Self-study of the scoring docu-
mentation (11).

Translations/adaptations. FFI-R has 2 versions (long
form and short form); previous version is FFI (12).

Psychometric Information

Method of development. Adapted from information ob-
tained from previous survey, patient focus groups, and
foot specialists (11).

Acceptability. The questionnaire is written for an
eighth-grade reading level.

Reliability. The survey developers noted the FFI-R test–
retest person reliability was 0.96 and the item reliability

was 0.93. The developers also reported Cronbach’s alpha
of 0.93, 0.86, 0.93, and 0.88 for the pain, psychosocial,
disability, and functional limitation subscales, respec-
tively, indicating high internal reliability (11). The FFI
survey developers reported the FFI as having a high test–
retest reliability, with an intraclass correlation coefficient
(ICC) of 0.87 for the full questionnaire. Subscale ICCs were
0.69, 0.81, and 0.84 for the pain, disability, and activity
limitation subscales, respectively. Budiman-Mak et al re-
ported the FFI Cronbach’s alpha as 0.96 for the full ques-
tionnaire, with subscale alpha of 0.73, 0.93, and 0.95 for
the activity limitation, disability, and pain subscales, re-
spectively, indicating high internal reliability (12).

Validity. FFI-R results were compared to a 50-foot walk-
ing time (11,12). Significant correlation was observed be-
tween walk times and the FFI-R score (r # 0.31, P # 0.018).
The construct validity was also supported by the corre-
spondence of items considered to indicate low severity of
problems being associated with lower scores (indicating
better foot health and function) (11). Factor analysis of the
FFI showed overall construct validity, with all but 2 items
weighing into a single factor. Analysis with varimax
rotation also showed subscale validity, with all pain and
disability items separating into 2 factors, and activity
limitation items dividing between 2 additional factors.
Content validity was gauged by correlation with 50-foot
walk times and counts of painful joints. The FFI had a
moderate overall correlation of 0.48 and 0.53 when com-
pared to walk times and painful joint counts, respec-
tively (12).

Ability to detect change. Minimum detectable differ-
ence and minimum clinically important difference have
not been reported for the FFI-R. The pain and activity
limitation subscales of the FFI have been correlated to
changes in the number of painful joints over 6 months (r #
0.47, P # 0.002 and r # 0.34, P # 0.03, respectively). There
was no significant relationship observed between the dis-
ability subscale and the number of painful joints (r # 0.11,
P # 0.51) (12). In an independent study examining treat-
ment of plantar fasciitis in 175 patients, Landorf and Rad-
ford (14) found the minimally important difference on the
FFI was !0.5 points for activity limitation, !12.3 points
for pain, and !6.7 points for disability, with a total FFI
change of !6.5. Negative scores denoted improved foot-
related health.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The FFI-R provides both a short and long
form, which provides the researcher an option of the level
of detail necessary.

Caveats and cautions. FFI-R is a questionnaire based on
the original FFI, seeking to address criticisms relating to
the original index’s basis, administrative issues, validity,
and psychometric properties (11,15). Though based on the
FFI, the FFI-R is a notably different survey in length,
construction, and content. While the FFI-R is the newer
survey, many researchers continue to use the older, more
established FFI. However, because the FFI and FFI-R are
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different, it is difficult to compare results between these
surveys.

Clinical usability. The FFI-R was developed through
patient and focus groups, but its validity, reliability, and
sensitivity to change have not been independently evalu-
ated. The FFI-R, similar to several other foot-related pa-
tient-reported outcome measures, lacks an independent
review of the psychometric properties and lacks informa-
tion regarding the minimum detectable difference and
minimum clinically important difference, which limits its
clinical usability.

Research usability. The FFI-R was developed from the
original FFI and a literature review, as well as focus groups
with foot specialists, interviews with foot specialists and
podiatric patients, and results from patient surveys (11).
As a result, the FFI-R is noted to be a well-developed
measure of foot health–related quality of life (16); how-
ever, because it is also a newer survey, there are fewer
independent studies evaluating its utility.

FOOT HEALTH STATUS QUESTIONNAIRE
(FHSQ)

Description

Purpose. To measure foot health related to quality of
life (17,18).

Content. Questions regarding foot health and its impact
on quality of life. There are 4 subscales: foot pain (4 ques-
tions), foot function (4 questions), footwear (3 questions),
and general foot health (2 questions).

Number of items. 13 questions.
Response options/scale. For the subscales of pain, func-

tion, and general foot health, a 5-point Likert scale of no
problems, pain, or limitations to severe problems, pain, or
limitations. Responses to footwear questions are on a
5-point bipolar Likert scale from strongly disagree to
strongly agree for statements regarding shoe fit, discomfort
wearing shoes, and shoewear available.

Recall period for items. 1 week.
Endorsements. None.
Examples of use. Used to assess the effects of footwear

(19) and orthotic interventions (20,21), and foot health in
the community (22), as well as in various podiatric clinical
populations (23–25).

Practical Application

How to obtain. Survey and scoring program are avail-
able through the FHSQ web site at URL: http://fhsq.home
stead.com/index.html. Its current price is AUS $150.

Method of administration. Self-administered.
Scoring. Dedicated FHSQ program scores question-

naires. When fewer than 50% of the responses for any one
scale are missing, the missing responses are assigned with
the average value of the completed questions for that scale
(17).

Score interpretation. Subscale scores are reported as 0
(poorest state of foot health) to 100 (optimal foot health).
Higher scores reflect better foot health and quality of life
(17,18).

Respondent burden. Less than 10 minutes to complete.
Administrative burden. Not reported.
Translations/adaptations. Original in English (17,18),

with translated versions in Brazilian Portuguese (26) and
Spanish (Valencian culture) (27).

Psychometric Information

Method of development. Content was developed with
input from focus groups of podiatric surgeons.

Acceptability. Not reported.
Reliability. The survey developers reported the FHSQ

Cronbach’s alpha for subscales was 0.85 (footwear), 0.86
(foot function), 0.88 (general foot health), and 0.88 (foot
pain) in a sample of 111 podiatric patients (18) and 0.89–
0.95 (individual alpha for each subscale not provided)
(17). These alphas were between the accepted 0.7–0.9
range (28). The survey developers noted the intraclass
correlations were 0.74 (footwear), 0.78 (general foot
health), 0.86 (foot pain), and 0.92 (foot function) for the
test–retest reliability of 72 patients who completed the
survey before and after a week of routine care, noting a
high reliability (18).

Validity. The survey developers assessed validity with
111 podiatric patients. The root mean standard error of
approximation was 0.08, which suggests a moderate fit of
the FHSQ to measure foot health related to quality of life
(29). The goodness-of-fit index, an absolute index of fit,
was 0.90, while the comparative fit index (CFI), a relative
measure of fit, was 0.96 (17). The CFI depends on the
average size of the correlations in the data, so a high value
suggests a high correlation between variables. The CFI was
above the recommended 0.95 cutoff (30), suggesting high
validity.

Ability to detect change. In an independent study ex-
amining treatment of plantar fasciitis in 175 patients, Lan-
dorf and Radford (14) found the minimally important dif-
ference for pain was 14 points (i.e., pain scores increased
by 14 points), for function was 7 points, and general foot
health was 9 points to denote improved foot-related
health. An independent study also evaluated the clinically
relevant responsiveness of the FHSQ foot function sub-
scale in 784 ethnically diverse older adults (31). In this
study, the FHSQ foot function subscale scores differed
between 3 groups of participants. Participants in one
group with minor foot pathology (e.g., hyperkeratosis and
nail pathology) had a mean FHSQ foot function subscale
score of 88.8. Participants who had a morphologic disorder
(e.g., hammertoes) had a mean FHSQ foot function sub-
scale score of 77.9. Participants in a third group with acute
disease (e.g., plantar fasciitis) had an average FHSQ foot
function subscale score of 53.9. The decrements of FHSQ
scores associated with an increasing number of foot disor-
ders in this study ranged between 10 and 20 points, similar
to the differences reported earlier. These results suggest
that the changes in foot function FHSQ subscores are clin-
ically relevant to poorer foot function as a result of an
increasing number of foot disorders (18,31).
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Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The 4 subscales are representative of health
and health impact on quality of life and disability (32,33).
Moreover, the FHSQ has more psychometric data available
compared to others (16) and is used within a number of
research settings, despite its cost.

Caveats and cautions. Trevethan argues that better psy-
chometric analyses would allow for some questions to be
removed and could reduce the participant burden (15).
Further, this questionnaire does not evaluate the impact of
foot health with regard to its impact on the participant’s
psychological state, social activities, or self-esteem, all of
which may influence quality of life and patient satisfaction
(3).

Clinical usability. With known values of the minimal
important difference, as well as many of the psychometric
properties, the FHSQ is frequently used in clinical set-
tings.

Research usability. With high validity and an indepen-
dent study assessing minimal important differences, this
foot-related patient-reported outcome measure has well-
detailed psychometric properties and is one of the most
common foot surveys.

MANCHESTER FOOT PAIN AND DISABILITY
INDEX (MFPDI)

Description

Purpose. To measure disabling foot pain in the general
population (34).

Content. Questions of foot health as they relate to foot
pain, functional limitations, and self/body image. The
original survey has 3 subscales: functional limitation (10
questions), pain intensity (5 questions), and perception of
one’s appearance as a result of foot problems (2 questions)
(34). Menz et al performed an independent factor analysis
using a sample of 301 older adults in Australia, which
showed 4 subscales: functional limitation (7 questions),
activity restrictions (2 questions), pain (6 questions), and
concern over foot appearance (2 questions) (35). The Man-
chester-Oxford Foot Questionnaire (MOXFQ) showed 3
subscales from a factor analysis: walking/standing domain
(7 items), pain (5 questions), and social interactions (4
items) (36). The factor analysis by Cook et al noted 2
subscales: foot and ankle function (9 questions) and pain
and appearance (7 questions) (37).

Number of items. 17 questions in the original (34) or 16
questions after a separate item response theory analysis
(37). The MOXFQ also has 16 questions (36).

Response options/scale. Responses have 3 levels of se-
verity (never, sometimes, always), which are transformed
into numerical scores (and summed within each subscale).

Recall period for items. 1 month.
Endorsements. None.
Examples of use. Used as a general population survey of

adults and older adults (35) to evaluate disabling foot pain
(34,35,38) or hallux valgus surgery (36).

Practical Application

How to obtain. Available in the original publication
(34).

Method of administration. Self-administered or inter-
view (34).

Scoring. Items are summed per scoring guide of version
used (34–37). Original publication assigns the severity
level values of 1–3, corresponding to increasing severity
(34). Subsequent publications have also evaluated an over-
all score expressed as the sum of each subscale score or as
a percentage of the total possible outcome (35).

Score interpretation. The range varies depending on
the scoring technique used, and original survey used a 0–2
scale, yielding a score range of 0–34 (34). Cook et al and
Waxman et al used a 1–3 scoring for range of 17–51
(37,39). Higher scores correspond to more severe foot pain
and disability (34).

Respondent burden. Not reported.
Administrative burden. Self-study of the scoring docu-

mentation (34–37).
Translations/adaptations. Original is in English; Greek

(40), Italian (41), and Brazilian Portuguese (42) versions
have also been validated. The MOXFQ was developed
from the MFPDI to assess hallux valgus corrective surgery
(36). Cook et al performed a graded response item response
theory analysis to reduce the MFPDI by 1 less question
(37).

Psychometric Information

Method of development. Open-ended interviews with
32 patients who visited a foot clinic (34).

Acceptability. Not reported.
Reliability. Garrow et al (34) reported a Cronbach’s al-

pha of 0.99 (34), whereas an independent study noted it as
0.89 (35), indicating high reliability. Both research groups
stated the questionnaire has high consistency (no statistics
provided) with self-report of injury during separate patient
interviews in younger and older populations (34,35). In
the MOXFQ survey, Dawson et al reported Cronbach’s
alpha coefficients of 0.73, 0.86, and 0.92 for the social
interaction, pain, and walking/standing subscales, respec-
tively, when evaluating 100 hallux valgus surgery patients
(36). These Cronbach’s alpha coefficients were between
the accepted 0.7–0.9 range (28).

Validity. Content of the survey was generated with pa-
tient interviews, and the construct validated through the
comparison of responses from groups with known system-
atic differences in foot conditions. The criteria of the
MFPDI were also compared to similar items in the ambu-
lation subscale of the Function Limitation Profile Ques-
tionnaire. This comparison showed that items with similar
wording had a Cohen’s kappa of 0.48 and 0.50, and a much
lower kappa (0.17) for differently worded items (34). Co-
hen’s kappa is a measure of agreement with higher values
indicating better agreement, with moderate agreement
ranging from 0.4–0.6 and slight agreement $0.2 (43). The
functional limitation and activity restriction subscales
have been shown to be significantly correlated with the
Short Form 36 (SF-36) mental (r # 0.20, P # 0.04) and
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general (r # 0.21, P # 0.03) health subscales (35). The
Dawson et al study of 100 hallux valgus surgery patients
also assessed the MOXFQ validity (36). MOXFQ walking/
standing subscale was strongly associated (P $ 0.001) with
the SF-36 physical functioning (Spearman’s correlation
r # 0.68), role physical (r # 0.58), and pain (r # 0.54)
domains, and with the SF-36 physical component sum-
mary score (r # 0.63). The MOXFQ was strongly associated
(P $ 0.001) with the SF-36 pain subscale (r # 0.53).

Ability to detect change. The original MFPDI does not
have reported sensitivity, responsiveness, or minimal im-
portant difference data. The MOXFQ assessment of correc-
tive hallux valgus treatment does provide data regarding
the subscale minimally important differences. Dawson et
al noted the minimum clinically important differences
were 12.8 points (effect size 0.4), 4.6 points (effect size
0.2), and 20.3 points (effect size 0.8) for the walking/
standing, pain, and social interaction subscales, respec-
tively. In evaluating pain transition, receiver operating
characteristic curves provided cut points for the MOXFQ.
The suggested cut points were 14 points for the walking/
standing scale and 25 points for both the pain and social
interaction scales to indicate a minimally important
amount of change.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. MFPDI measures foot pain and functional
limitations from multiple perspectives and with multiple
questions, which provides an appropriate means for re-
ducing measurement error (44).

Caveats and cautions. The MFPDI provides only 2
questions for addressing footwear, and there are no ques-
tions regarding self/body image. Because footwear can af-
fect self/body image (45), this questionnaire may not cap-
ture the effects of footwear or footwear interventions from
the patient’s perspective.

Clinical usability. There are several different assess-
ment models and adaptations of the MFPDI developed.
However, within these surveys and scoring methods, only
the MOXFQ has minimally important differences noted in
populations with hallux valgus. The other adaptations
from the MFPDI should be further independently evalu-
ated for their minimum detectable difference and mini-
mum clinically important difference to improve their clin-
ical utility.

Research usability. Menz et al noted there were 4 sub-
scales instead of 3 for their population of older adults (35).
In an independent analysis of the 3 assessment models (3
domains in the Garrow et al original study [34], 4 subscales
in the Menz et al study of older adults [35], and 2 domains
of the Cook et al study [37]), the Garrow et al study per-
formed better (lower root mean square error of approxima-
tion [0.065], higher comparative fit index [0.949], and
higher normed fit index [0.943]) than the other 2 studies in
a survey of adults over age 50 (46). Therefore, the correct
scoring model should be evaluated relevant to the popu-
lation studied.

PODIATRIC HEALTH QUESTIONNAIRE (PHQ)

Description

Purpose. To measure foot-related health in podiatric
patient populations (47).

Content. Questions related to walking, foot health, foot
pain, worry about feet, and impact of the foot on quality of
life. Includes 7 subscales: walking, foot hygiene, nail care,
foot pain, worry about feet, and impact on quality of life,
with one question each and separate visual analog scale
(VAS) for current foot status.

Number of items. 6 questions and 1 VAS, for a total of 7
items.

Response options/scale. Each dimension has 1 question
related to it with 3 severity levels (no problems, some
problems, and severe problems). 20-cm VAS delineated
from 0–100.

Recall period for items. 1 day.
Endorsements. None.
Examples of use. PHQ has been used in podiatric pa-

tient populations with various foot ailments and systemic
diseases, such as rheumatoid arthritis and diabetes (47,48).

Practical Application

How to obtain. Available in the original article (47).
Method of administration. Self-administered.
Scoring. 6 dimensions are summed per scoring guide to

generate a single score ranging from 6–18.
Score interpretation. Higher scores indicate more se-

vere problems, and a higher VAS score indicates better
foot health. Scoring is categorical, based on the level of
severity (level 1 # no problems to level 3 # severe prob-
lems). The VAS is delineated from 0 (worst possible foot
health) to 100 (best possible foot health) for the response
item “How are your feet today?” (47).

Respondent burden. Not reported.
Administrative burden. Training of the podiatric staff

for the PHQ and clinical podiatric assessment is 2 hours
(47).

Translations/adaptations. English only.

Psychometric Information

Method of development. Consultation of podiatric man-
agers and podiatric clinicians (47).

Acceptability. Not reported.
Reliability. Unknown.
Validity. The survey developers validated the PHQ

against the generic health status assessment of the EuroQol
5-Domain instrument (EQ-5D) and an objective clinical
assessment in which a podiatrist objectively scored the
patient’s foot health from 1 (no foot problems) to 5 (severe
foot problems) (47). Comparing the PHQ to the clinical
podiatric assessment, the Goodman-Kruskal lambda for
the 2,038 patients for each dimension was: walking 0.15,
hygiene !0.09, nail care !0.24, foot pain 0.41, worry/
concern for feet 0.30, and impact on quality of life 0.31.
The PHQ was noted to be more robust in detecting foot-
related health than the EQ-5D when it was compared to the
clinical podiatric assessment (the subscale Goodman-
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Kruskal lambda ranged from 0.13–0.02) (47). Goodman-
Kruskal lambda is a measure of the proportional ability of
predicting the outcome for 1 categorical variable based on
a second categorical variable. For construct validity, the
PHQ subscales were correlated to the EQ-5D components
ranging from 0.58–0.14 using Kendal correlation coeffi-
cients, and the PHQvas and EQ-5Dvas had a 0.40 Kendal
correlation coefficient (47). These values suggest a low to
moderate correlation, suggesting that the PHQ and EQ-5D
detect different aspects of health.

Ability to detect change. In an independent study, Farn-
don et al used the PHQ to determine changes in foot status
over a 2-week period after a podiatric intervention of 1,047
patients in 8 podiatric clinics (48). In 2 weeks, they noted
a significant (P $ 0.001) change in the PHQ dimension
scores and the PHQvas for their patients. The PHQ of the 6
dimensions decreased by 0.5 (95% confidence interval
[95% CI] 0.4–0.7). The PHQvas decreased by 0.7 (95% CI
0.6–0.9) using the PHQvas on a 0–10 scale (no pain to
worse pain). While they initially used a clinical assess-
ment to validate their PQH and PHQvas scores, in the
followup PQH assessment, there was no followup clinical
assessment to assess the validity of the change in scores.
Therefore, the minimum detectable difference and mini-
mum clinically important difference are both unknown.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. In terms of the number of survey questions,
the PHQ is one of the shortest foot-related patient-reported
outcome measures, which can limit the participant bur-
den.

Caveats and cautions. The PHQ is a 1 question per
domain measurement of foot health. This allows for pa-
tients and survey participants to quickly take the question-
naire; however, this may also increase measurement error
because there is no means of ensuring the question was
understood or was a representative answer of the impact of
foot health on the patient’s quality of life (44).

Clinical usability. Without known minimum detectable
difference and minimum clinically important difference,
the clinical utility of this survey is limited. Further, there
are no questions regarding foot function, orthotics, and

shoewear, all of which are important features of podiatric
treatment and evaluation.

Research usability. Perhaps due to the sparseness of
this survey with regard to the number and type of ques-
tions, this survey is not commonly used in research set-
tings.

ROWAN FOOT PAIN ASSESSMENT (ROFPAQ)

Description

Purpose. To evaluate chronic foot pain (49).
Content. Addresses the 3 pain dimensions: sensory, af-

fective (motivational), and cognitive (49,50). 3 subscales:
sensory (16 questions), affective (10 questions), and cog-
nitive (10 questions), with 3 additional questions used as
indicators of understanding.

Number of items. 39 questions.
Response options/scale. Each question has a Likert

scale from 1 (no foot pain or foot pain does not affect
patient) to 5 (extreme foot pain or foot pain significantly
affects patient). The subscale questions (i.e., sensory, af-
fective, and cognitive) are distributed throughout the ques-
tionnaire in lieu of being grouped by domain, and they
should be scored within each subscale (49). The 3 com-
prehension questions should be assessed to see if they are
similar.

Recall period for items. Unspecified.
Endorsements. None.
Examples of use. Podiatric patients with chronic foot

pain.

Practical Application

How to obtain. Available in the appendix of the original
article (49).

Method of administration. Self-administered.
Scoring. Scores within each subdomain are summed,

with the sensory domain score ranging from 16–80, and
the affective and cognitive domains ranging from 10–50.

Score interpretation. Higher scores suggest that foot
pain has a greater effect on the patient’s pain domains and
is less ideal for the patient. The 3 comprehension ques-
tions should have a 90% agreement; if comprehension

Table 1. Content of patient-reported foot health questionnaires*

Foot
pain

Foot
health

Foot
function

Functional
limitation/disability

Self-perception/
body image Psychological Social

Orthotics/
shoewear

AAOS-FAM Yes Yes Yes Yes – – – Yes
BFS Yes Yes – Yes Yes Yes Yes Yes
FFI-R Yes – – Yes – Yes Yes –
FHSQ Yes Yes Yes Yes – – – Yes
MFPDI Yes – – Yes Yes – – –
PHQ Yes Yes – Yes – Yes – –
ROFPAQ Yes – – Yes – Yes Yes –

* AAOS-FAM # American Academy of Orthopedic Surgeons Lower Limb Outcomes Assessment: Foot and Ankle Module; BFS # Bristol Foot Score;
FFI-R # Revised Foot Function Index; FHSQ # Foot Health Status Questionnaire; MFPDI # Manchester Foot Pain and Disability Index; PHQ #
Podiatric Health Questionnaire; ROFPAQ # Rowan Foot Pain Assessment.
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scores are less than 90%, the survey administrator should
have the patient retake the survey or verbally clarify the
statements since it may indicate either patient carelessness
or question misunderstanding.

Respondent burden. Mean completion time is 9 min-
utes (range 2–20 minutes) (49).

Administrative burden. Self-study of the scoring docu-
mentation (49).

Translations/adaptations. English only.

Psychometric Information

Method of development. Data from 6 focus groups and 2
semistructured interviews used to guide development
(49).

Acceptability. Reported Flesch reading ease score of
74.8, which is slightly better than average readability (49).

Reliability. Thirty-nine participants (26 women and 13
men) with foot pain for more than 1 year took the ROFPAQ
survey to assess reliability and validity measures. The
survey developer noted the internal consistency scores
were 0.90 (sensory), 0.81 (affective), and 0.87 (cognitive),
between the accepted values of 0.7 and 0.9 (49). The Spear-
man’s test–retest reliability coefficients were 0.88 (sen-
sory), 0.93 (affective), and 0.82 (cognitive) when partici-
pants took the ROFPAQ twice, 24 hours apart, indicating
high reliability.

Validity. Validity, the ability of the survey to detect
chronic foot pain over other types of pain, was supported
in that the survey distinguishes the effects of chronic foot
pain over headache pain. To measure convergent validity,
the ROFPAQ was compared to the Foot Function Index
(FFI) pain subscale (12); the Spearman’s correlation coef-
ficients between these scales were 0.88 (sensory), 0.69
(affective), and 0.70 (cognitive). As the subdomains of the
ROFPAQ were correlated to the FFI pain measure, the
author states that this suggests that the ROFPAQ measures
more than the sensory domain of pain (49). No indepen-
dent studies have examined the validity of the ROFPAQ.

Ability to detect change. Unknown.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The ROFPAQ was designed and validated to
assess the 3 domains of foot pain, and it does evaluate pain
from multiple perspectives (sensory, affective [motiva-
tional], and cognitive).

Caveats and cautions. Since this survey was only de-
signed to assess foot pain, it does not measure the com-
monly associated features of foot pain (e.g., foot function,
foot health, and shoewear).

Clinical usability. The ROFPAQ was designed to mea-
sure the 3 dimensions of chronic foot pain; as a result, this
assessment does not model foot health on quality of life as
well as other questionnaires. Therefore, it is best suited for
assessing treatment modalities in podiatric clinical popu-
lations as opposed to community-based studies of foot
health.

Research usability. The ROFPAQ does not have an in-
dependent study of its psychometric properties, and the

survey is not commonly used, which limits the ability to
evaluate results across research and clinical populations.
Further, because the survey only measures foot pain with-
out regard to other commonly associated features of foot
pain (e.g., foot function, foot health, or shoewear), it sug-
gests that including a separate survey or set of questions
regarding these aspects may be necessary to fully evaluate
the role of foot pain on the participant’s life.

DISCUSSION

This review has described several of the instruments used
to measure foot-related patient-reported outcome mea-
sures in adults. Table 1 lists the content comparisons of
these foot health questionnaires. Currently, the area of foot
health and foot function is garnering greater attention in
the rheumatology community. Thus, there is a great need
for valid and reliable instruments and surveys to measure
foot health. However, many of the foot-related patient-
reported outcome measures have limited evidence regard-
ing their validity and responsiveness to change, limiting
their use in clinical intervention and population studies. It
is important to note that this review is limited to instru-
ments primarily used in adults, and further work is needed
to include pediatric measures. Future work should evalu-
ate the psychometric properties and clinical utility of
these foot-related patient-reported outcome measures.
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Measures of Adult Systemic Lupus Erythematosus
Updated Version of British Isles Lupus Assessment Group (BILAG 2004), European
Consensus Lupus Activity Measurements (ECLAM), Systemic Lupus Activity Measure,
Revised (SLAM-R), Systemic Lupus Activity Questionnaire for Population Studies
(SLAQ), Systemic Lupus Erythematosus Disease Activity Index 2000 (SLEDAI-2K),
and Systemic Lupus International Collaborating Clinics/American College of
Rheumatology Damage Index (SDI)

JUANITA ROMERO-DIAZ,1 DAVID ISENBERG,2 AND ROSALIND RAMSEY-GOLDMAN1

INTRODUCTION

Measurement of disease activity in systemic lupus ery-
thematosus (SLE) is central to evaluating outcomes, differ-
ences among SLE patient groups, responses to a new drug
proposed, and also for assessing disease longitudinally for
observational and clinical trials. Several validated and
updated instruments have been available since the early
1980s, but more recent studies gauging reliability and va-
lidity for classifying and monitoring groups of patients in
the research setting are now available.

Two cardinal features of SLE have challenged investiga-
tors refining these tools: first, the complex multisystem
nature of this disease with fluctuating levels of disease
activity, which may vary between patients and within the
same patient over time; second, the absence of a “gold
standard” for determining the psychometric properties of
each proposed scale limits comparisons to expert opinion
using a physician’s visual analog scale or by comparing
one scale against other to assess performance across pro-
posed instruments. However, these strategies do not elim-
inate bias based on personal experience, nor do they
differentiate between different opinions on the relative
importance of disease manifestations in different systems.

Therefore, an experience-based evaluation may be sub-

ject to greater interrater variability than the use of the
disease activity instrument itself. Furthermore, psycho-
metric properties should be influenced by the length of
the scale (number of items and scoring scale), number of
patients included, or disease severity of patients under
study.

Two main types of activity measures in SLE have been
developed: global score systems (for example, the Euro-
pean Consensus Lupus Activity Measurements, Systemic
Lupus Activity Measure [SLAM], and Systemic Lupus
Erythematosus Disease Activity Index [SLEDAI]), which
provide an overall measure of activity, and individual
organ/system assessment scales that assess disease ac-
tivity in single organs (such as the British Isles Lupus
Assessment Group Index [BILAG]). The Systemic Lupus
International Collaborating Clinics/American College of
Rheumatology Damage Index score is a measure for
chronic damage; it has been included due to its prognostic
value in clinical and research basis.

The SLEDAI, SLAM, and BILAG have performed in
effective and reliable manners in studies; furthermore,
they correlate with one another (1–3). The SLEDAI,
Safety of Estrogens in Lupus Erythematosus National As-
sessment (SELENA)–SLEDAI, SLEDAI 2000 (4–7), and
BILAG (8–10) have been successfully used in observa-
tional trials and case studies, although baseline disease
activity index (DAI) scores were not always predictors of
subsequent damage or other outcomes (11,12). These DAIs
were validated in the context of long-term observational
trials studies and not in randomized clinical trials (RCTs)
(1,9,10,13–15). The few RCTs conducted have shown that
improvement in DAI scores correlates with response
rates, disease remission, and flare prevention; however, a
threshold of clinically meaningful change has not been
established (1,13,16,17). Current work has focused on de-
veloping a responder index developed in collaboration
with the Food and Drug Administration–defined response
as improvement and/or no deterioration in patient- and
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physician-reported outcomes. The SLE responder index,
which utilizes the SELENA–SLEDAI score to determine
global improvement, BILAG domain scores to ensure no
significant worsening in heretofore unaffected organ sys-
tems, and physician’s global assessment to ensure that
improvements in disease activity are not achieved at the
expense of the patient’s overall condition, which may have
been missed by either DAI, is one example used in a recent
clinical trial (18). Ongoing work to refine or develop re-
sponder indices will enhance our ability to measure mean-
ingful outcomes in future RCTs.

For purpose of this review, we selected those indices
that have shown the strongest evidence of validity when
used by investigators from different countries in large
studies of patients with SLE. The exact choice of instru-
ment should be governed by the purpose for which it is
required in clinical practice or research.

UPDATED VERSION OF BRITISH ISLES LUPUS
ASSESSMENT GROUP (BILAG 2004)

Description

Purpose. To assess lupus activity based upon the
“intent-to-treat” premise. The original version was pub-
lished in 1988 (19). Over time, several deficiencies were
noted by members of BILAG, which prompted a major
revision. The updated version (BILAG 2004) was pub-
lished in 2005 (20).

Content. Specific manifestation in 9 systems. In this
revised index, the original section of vasculitis has been
removed and 2 systems were added: ophthalmic and
abdominal.

Number of items. 101 and 5 additional items required
mainly for calculations of glomerular filtration rate.

Response options/scale. Each question is answered as:
0 ! not present, 1 ! improving, 2 ! same, 3 ! worse, and
4 ! new.

Recall period for items. It records disease activity oc-
curring over the past 4 weeks as compared with the pre-
vious 4 weeks.

Endorsements. Adult patients with systemic lupus ery-
thematosus (SLE).

Examples of use. Yee CS, Isenberg DA, Prabu A, Sokoll
K, Rahman A, Bruce IN, et al. BILAG 2004 index captures
systemic lupus erythematosus disease activity better than
SLEDAI-2000. Ann Rheum Dis 2008;67:873–6 (21).

Isenberg DA, Allen E, Farewell V, D’Cruz D, Alarcon GS,
Aranow C, et al. An assessment of disease flare in pa-
tients with systemic lupus erythematosus: a comparison of
BILAG 2004 and the flare version of SLEDAI. Ann Rheum
Dis 2011;70:54–9 (22).

Practical Application

How to obtain. The BILAG 2004 index assessment and
BILAG 2004 index glossary can be obtained at Rheumatol-
ogy online as supplementary data without cost.

Contact information. The BILAG group: current chair of
the BILAG group is Professor David Isenberg, Room 331,

The Windeyer Building, University College London, 46
Cleveland Street, London W1T 4JF, UK.

Method of administration. Physician completed.
Training. Formal training of raters and a well-defined

glossary are needed.
Equipment needed. None to complete the index. To cal-

culate categorical or numerical scoring, a computer pro-
gram is needed.

Scoring. As above, each question is recorded as 0, 1, 2,
3, or 4. Then, a computer program facilitates scoring
from numerical to alphabetical score for each system
(grade A–E).

Score interpretation. The BILAG 2004 index catego-
rizes disease activity into 5 different levels from A–E.
Grade A represents very active disease likely necessitating
immunosuppressive drugs and/or a prednisolone (or
equivalent) dose of "20 mg daily or high-dose anticoagu-
lation. Grade B represents moderate disease activity re-
quiring a lower dose of corticosteroids, topical steroids,
topical immunosuppressive drugs, antimalarials, or non-
steroidal antiinflammatory drugs. Grade C indicates mild
stable disease, while grade D implies no disease activity
but the system had previously been affected. Grade E in-
dicates no current or previous disease activity.

Respondent burden. 5–20 minutes, plus time to com-
plete history and physician examination.

Administrative burden. Up to 50 minutes. The instru-
ment cannot be scored until laboratory results are avail-
able, and this may take a few days.

Translations/adaptations. English only. The original
BILAG index is available in computer version.

Psychometric Information

Method of development. The BILAG 2004 was devel-
oped by nominal consensus. The members of the BILAG
developed the BILAG index by making agreed assump-
tions about the likely treatment that will be given to pa-
tients with particular groups of clinical features. There
was no attempt to weight the importance of involvement of
different systems. Items were generated by detailed discus-
sion of BILAG members.

Reliability. Good reliability (intraclass correlation coef-
ficient [ICC] "0.60) and high levels of physician agreement
(!physician/!patient ! #0.40) were shown in 2 real-patient
exercises.

The interrater reliability of the index was shown in a
multicenter study of 97 “live” patients in 2 exercises
(E1 and E2). The overall ICC determined in E1 was 0.45
(95% confidence interval [95% CI] 0.31, 0.58), and in E2
was 0.67 (95% CI 0.54, 0.76). There was improvement in
the levels of agreements and in the kappa and ICC reliabil-
ity from E1 to E2. Four items with poor agreement between
raters were identified. Training of raters was suggested to
ensure the optimal performance of the index (23).

Validity. In a multicenter cross-sectional study of 369
patients, scores indicating active disease (overall BILAG
2004 scores of A and B) were significantly associated with
increase in therapy (odds ratio 19.3, P # 0.01). The overall
sensitivity of the index was 81%, specificity was 81.9%,
positive predictive value was 56.8%, and negative predic-
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tive value was 93.6%. Construct and criterion validity
were also shown (24).

Ability to detect change. Using the external method re-
sponsiveness, the BILAG 2004 has been shown to be sen-
sitive to change to assess SLE disease activity. This has
been shown in a longitudinal study that involved 8 centers
in the UK in which 1,761 visits from 347 SLE patients were
evaluated. Increase in the overall score was associated
with increase in therapy (coefficient 1.35; 95% CI 1.01,
1.70) and inversely associated with decrease in therapy
(coefficient $0.44; 95% CI $0.81, $0.06) (25).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. This score incorporates the important ele-
ment of change in disease state with time (the delta factor).
It is sensitive to small changes and distinguishes between
disease activity and disease severity. It is the only vali-
dated lupus activity index that aims to show activity in
individual systems “at a glance” rather than combining
them into a global score.

Caveats and cautions. Formal training of raters and a
well-defined glossary are essential to ensure the optimal
performance of the index.

Clinical usability. The BILAG 2004 index was devel-
oped particularly for research. However, it should be use-
ful to monitor the disease for individuals due its ability
to identify whether the disease is improving, stable, or
worsening.

Research usability. The BILAG 2004 index is appropri-
ate for investigations of disease outcome and treatment
protocols. Despite the complex calculations, the score is
quick to conduct, especially when calculated by a com-
puter, and only minimally dependent on the particular
clinician carrying out the procedure. To facilitate compar-
isons with global indices, a numerical scoring system has
been associated with the BILAG 2004 index. The optimal
method is to convert the assessments so that an “A” ! 12
points, “B” ! 8 points, “C” ! 1 point, and “D/E” ! 0
points (26).

EUROPEAN CONSENSUS LUPUS ACTIVITY
MEASUREMENTS (ECLAM)

Description

Purpose. To assess disease activity in patients with lu-
pus within the past month.

Content. Lupus activity is divided into 10 organs/
systems, plus erythrocyte sedimentation rate (ESR) and
complement levels with varying numbers of items in each.
Emphasis is on evolving changes.

Number of items. 33 items.
Response options/scale. There are 12 categories (10

organs/systems plus ESR and complement levels), 4 of
which are divided into subcategories.

Recall period for items. The last month.
Endorsements. Disease activity in patients with sys-

temic lupus erythematosus (SLE).

Examples of use. American College of Rheumatology
Ad Hoc Committee on Systemic Lupus Erythematosus Re-
sponse Criteria. The American College of Rheumatology
response criteria for systemic lupus erythematosus clinical
trials: measures of overall disease activity. Arthritis
Rheum 2004;50:3418–26 (27).

Mosca M, Chimenti D, Pratesi F, Baldini C, Anzilotti C,
Bombardieri S, et al. Prevalence and clinico-serological
correlations of anti-"-Enolasa, anti-C1q, and anti-dsDNA
antibodies in patients with systemic lupus erythematosus.
J Rheumatol 2006;33:695–7 (28).

Amital H, Szekanecz Z, Szucz G, Danko K, Nagy E,
Csepany T, et al. Serum concentration of 25-OH vitamin D
in patients with systemic lupus erythematosus (SLE) are
inversely related to disease activity: is it time to routinely
supplement patients with SLE with vitamin D? Ann
Rheum Dis 2010;69:1155–7 (29).

Practical Application

How to obtain. Contact information. The European
Workshop for Rheumatology Research. Main developer
and contact person is Professor Stephano Bombardieri,
Universidad of Pisa, Italy.

Method of administration. Physician completed.
Scoring. Simple additive.
Score interpretation. Range is 0–17.5. This is a global

score index. Item scores range from 0.5 (e.g., fever/fatigue)
to 2 (e.g., new neuropsychiatric/evolving renal manifesta-
tion).

Respondent burden. Up to 10 minutes.
Administrative burden. A history and physician exam-

ination is needed. For a reasonably stable patient, #5
minutes; for a complicated patient, up to 10 minutes.
Training is needed, especially in a multicenter studies.

Translations/adaptations. English and Italian versions
available. Paper or computer versions.

Psychometric Information

Method of development. The ECLAM was constructed
during the course of a multicenter study involving 704
patients, on the basis of the correlations found for each
patient between a wide range of clinical/laboratory param-
eters with the clinician’s assessment of disease activity
(the gold standard). Multivariate regression analyses were
carried out to evaluate the combined performance of dif-
ferent sets of clinical and serologic variables in predicting
disease activity, and to define the relative weight of each
variable in terms of regression coefficients in multivariate
models (30).

Reliability. Data from 32 consecutive patients were ob-
tained from 4 observers (2 experts, 1 trainee, 1 nurse). The
correlation coefficients between ECLAM scores ranged
from 0.9–0.95 (31). In a second study, 64 consecutive
patients were scored at time of evaluation and 2 weeks
later from chart data by 2 observers. The correlation coef-
ficient between patient and chart ECLAM score was 0.88
and the interobserver variability was low, with a correla-
tion coefficient ranging from 0.9–0.93 (32).
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Validity. Data from 75 patients (19 centers) were col-
lected and each patient was observed twice over 3 months.
The ECLAM index at each time point was compared with
the Systemic Lupus Activity Measure (SLAM), Systemic
Lupus Erythematosus Disease Activity Index (SLEDAI),
and British Isles Lupus Assessment Group (BILAG). The
correlation coefficients for the ECLAM compared with the
others indices ranged from 0.72–0.78 (3).

Ability to detect change. In 23 patients seen every 2
weeks for up to 40 weeks, 5 disease activity measures were
completed along with the physician’s and patient’s global
assessments. Changes in SLE activity were correlated with
each activity measure, and for the ECLAM, r ! 0.65. Sen-
sitivity to change was greatest for the ECLAM when com-
pared with the physician’s global assessment. Using a
standardized response measure, the score for the ECLAM
was 0.75 (3).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The ECLAM index was directly derived from
a large number of real patients and the analysis of a large
amount data collated in a standardized manner during a
multicenter study.

Caveats and cautions. Global score will miss changes in
severity over time.

Clinical usability. The ECLAM index should be an ex-
cellent tool for clinical usability because of its great sim-
plicity. It is based on 12 of the most common parameters of
disease activity.

Research usability. The ECLAM score has been widely
used in sets of real and paper patient exercises mostly
comparing it with the SLEDAI, SLAM, and BILAG. It has
been shown to be a reliable instrument for calculating
disease activity retrospectively from clinical charts when
used in the setting of a tertiary center for patient care.

SYSTEMIC LUPUS ACTIVITY MEASURE,
REVISED (SLAM-R)

Description

Purpose. To measure the degree of disease activity in
patients with systemic lupus erythematosus (SLE) within
the last month. It was published in 1988 and revised in
1991 (33).

Content. Specific manifestation in 9 organs/systems,
plus 7 laboratory features.

Number of items. 9 organs/systems, with laboratory
category.

Response options/scale. Organ items scored 0–3 points
if present within the last month (severity incorporated into
higher score per item). Most items can score a maximum of
3 points. Few items can score a maximum of 1 point. The
laboratory category can score a maximum of 21 points.

Recall period for items. The SLAM covers symptoms
that occurred during the previous month.

Endorsements. Patients with SLE.
Examples of use. Chang ER, Abrahamowics M, Ferland

D, Fortin PR. Organ manifestations influence differently

the responsiveness of 2 lupus disease activity measures,
according to patients’ or physicians’ evaluations of recent
lupus activity. J Rheumatol 2002;29:2350–8 (34).

Zhang J, Gonzales LA, Roseman JM, Vila LM, Reveille
JD, Alarcon GS. Predictors of the rate of change in disease
activity over time in LUMINA, a multiethnic US cohort of
patients with systemic lupus erythematosus: LUMINA
LXX. Lupus 2010;19:727–33 (35).

Practical Application

How to obtain. Copyrighted by Fellows of Harvard
College; developer and contact person is Dr. Matthew
Liang, Professor of Medicine, Department of Medicine/
Rheumatology/Immunology, PBB-82, Brigham & Women’s
Hospital, 75 Francis Street, Boston, MA 02115. The com-
puter version is available from Gordon Hamilton (e-mail:
LIMATHON@aol.com).

No cost to use (unless the computerized version is
needed, then cost depends upon type of usage [commercial/
academic]).

Method of administration. Physician completed. Ques-
tionnaire available in paper format (optical scannable) or
as part of the BLIPS software program.

Scoring. Simple additive.
Score interpretation. Score range. Maximum score is

81 points. Judgment as to whether manifestations (labora-
tory or otherwise) are due to lupus is needed. A score of
7 is considered clinically important and effects decision to
treat.

Respondent burden. Up to 15 minutes.
Administrative burden. A complete history and physi-

cal examination is needed. To complete the form in an
essentially well patient with a short history takes #10
minutes. For a complex patient not well known to the
physician it can take up to 15 minutes. For most patients it
takes #10 minutes.

Training is needed to develop consensus on subjective
components of the index, especially in multicenter stud-
ies. Dr. Matthew Liang (contact information above) or
Dr. Paul Fortin (Division of Rheumatology, Room MP-10-
304, Toronto Western Hospital, 399 Bathurst Street, To-
ronto, Ontario M5T 2S8, Canada) is suggested.

Translations/adaptations. Available in English, Ko-
rean, German, and Chinese.

Psychometric Information

Method of development. It was developed based on do-
main sampling theory. Items chosen for the scale represent
those manifestations that occur more frequently, those that
can be graded, and those that can be operationally defined
and reliably rated.

Reliability. The reliability of the index was shown in a
study of 25 “live” patients seen twice over a 3–5-week
period and 2 physicians who were not providing care for
the patients. The SLAM index interrater reliability and
intervisit reliability were 0.86 and 0.73, respectively.

The reliability of the SLAM-R was demonstrated in a
study of 30 patients seen twice 2–4 weeks apart by 2
physicians who were not providing care for the patient.
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The SLAM-R index interrater reliability and intervisit
reliability were 0.78 and 0.85, respectively (36).

Validity. Convergent and discriminant. The validity
of the index was shown in a study of 25 “live” patients
seen twice over a 3–5-week period and 2 physician raters
using 6 scales, including the SLAM. These raters were not
providing care for the patients. The average correlation
between the SLAM and the other scales was 0.9, ranging
from 0.9–1.0. Furthermore, when correlations were eval-
uated to assess change between visits, the range was 0.5–
0.8 across instruments, demonstrating convergent validity.
The various components contributing to the total variance
of the SLAM were 73% for patients, 13% for visits, and
14% for raters demonstrating discriminant validity (37).

Construct validity of the SLAM-R. The correlation be-
tween the SLAM-R scores, the physician’s global assess-
ment, anti–double-stranded DNA, C3, and C4 were statis-
tically significant, ranging from $0.29 to 0.87 (37).

Ability to detect change. Excellent sensitivity and re-
sponsiveness to change have been shown in comparative
studies with the British Isles Lupus Assessment Group
(BILAG) and Systemic Lupus Erythematosus Disease Ac-
tivity Index (SLEDAI). In an international validation
study, where 8 patients with 3 visits were rated by the
Systemic Lupus International Collaborating Clinics group
using 3 indices (SLEDAI, BILAG, SLAM), all indices were
able to detect differences between patients (P # 0.01) (38).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. This index includes both dimensions: dis-
ease activity and disease severity.

Caveats and cautions. One of its disadvantages is that
many items are subjective, because scoring relies on the
reporting of symptoms by the patients rather than objec-
tive documentation. Difficulty in distinguishing changes,
i.e., patients with multiple mild or improving manifesta-
tions compared to those with 1 or 2 severe features. Note
that some of the most severe items also count as damage,
i.e., cerebrovascular accident.

Clinical usability. For this index, a score of #7 is con-
sidered clinically important because it is associated with a
probability of initiating therapy in "50% of cases. How-
ever, it is important to consider that it gives equal weight-
ing to mild and serious organ disease activity without
considering the significance of the organ involved.

Research usability. This index has a high sensitivity
to change and responsiveness when the patient’s global
assessment is considered as the standard. The SLAM
correlates with several aspects of the patient’s percep-
tion of health, as evaluated with the Short Form 36
(34,35,39).

SYSTEMIC LUPUS ACTIVITY QUESTIONNAIRE
FOR POPULATION STUDIES (SLAQ)

Description

Purpose. To provide an economic way of following and
tracking disease activity for large groups of systemic lupus

erythematosus (SLE) patients who may be at a distance
from a center in epidemiologic studies. It was developed
based on items from the Systemic Lupus Activity Measure
(SLAM) (40). It was published in 2003.

Content. Specific symptoms of disease activity and a
single numerical rating scale (NRS) asking the patient to
rate disease activity on a scale of 0–10 over the past 3
months.

Number of items. 24 items in 9 organs/systems
weighted and aggregated in a manner analogous to the
scoring system used in the SLAM.

Response options/scale. For questions regarding dis-
ease activity, there are 4 options, as follows: no problem !
0, mild ! 1, moderate ! 2, and severe ! 3. For a single
NRS, it rates from 0 ! “no activity” to 10 ! “most activity.”

Recall period for items. The last 3 months.
Endorsements. Studies with large groups of SLE pa-

tients.
Examples of use. Trupin L, Tonner MC, Yazdany J,

Julian LJ, Criswell LA, Katz PP, et al. The role of neigh-
borhood and individual socioeconomic status in outcomes
of systemic lupus erythematosus. J Rheumatol 2008;35:
1782–8 (41).

Wolfe F, Petri M, Alarcon GS, Goldman J, Chakravaty
EF, Katz RS, et al. Fibromyalgia, systemic lupus erythem-
atosus (SLE), and evaluation of ALE activity. J Rheumatol
2009;36:82–8 (42).

Practical Application

How to obtain. A copy can be obtained for 1 study (see
Appendix A) (40) without cost.

Method of administration. Patient self-completed ques-
tionnaire or telephone administration.

Scoring. Arithmetic computation by hand.
Score interpretation. Scores can range from 0–44. It

correlates with the physician-completed SLAM.
Respondent burden. Up to 10 minutes.
Administrative burden. Up to 10 minutes.
Translations/adaptations. English only. No adaptations

available.

Psychometric Information

Method of development. It was developed based on do-
main sampling theory. Under a clinical setting, assess-
ments of 93 patients who presented to an academic med-
ical center for clinical care were used. It was based on
items from the SLAM that are amenable to self-report (40).

Reliability. In an observational cohort study of 982
English-speaking patients with SLE, the SLAQ demon-
strated excellent internal consistency, with a Cronbach’s "
of 0.87. Data structure examined by principal factor ana-
lysis showed that 1 factor accounted for 92% of the vari-
ance (43).

Validity. Construct validity was demonstrated by exam-
ining correlation of the SLAQ with measures that are likely
to be related to disease activity in SLE (r ! 0.51–0.73) (43).

Ability to detect change. The SLAQ demonstrated a
small to moderate degree of responsiveness for partici-
pants who reported a perceived change in disease status;
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standardized response means were 0.66 and $0.37 for
those reporting clinical worsening and improvement, re-
spectively (43).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The SLAQ index is a unique instrument de-
veloped and validated for measure disease status outside
the clinical setting in SLE patients. It is very useful for
large epidemiologic studies in which many patients live
outside the catchment area or physician-directed assess-
ment may prove impractical and costly.

Caveats and cautions. The SLAQ instrument should
not be used instead of careful clinical followup of patients
in day-to-day practice. If the level of education may influ-
ence, the response rate needs to be evaluated. Future
studies are needed to confirm the reliability of the SLAQ
compared with a physician assessment, particularly in
different age, sex, and racial/ethnic groups.

Clinical usability. The SLAQ is intended to be used as
an initial screen to identify subjects with new or increased
disease activity who need further evaluation by a physi-
cian (positive predictive value ranged from 56–89% for
detecting clinically significant disease activity).

Research usability. The SLAQ demonstrated adequate
reliability, construct validity, and responsiveness in a
large community-based cohort of patients with SLE.

SYSTEMIC LUPUS ERYTHEMATOSUS DISEASE
ACTIVITY INDEX 2000 (SLEDAI-2K)

Description

Purpose. To measure disease activity in patients with
systemic lupus erythematosus (SLE). The original version
was introduced in 1985 (15,44). In 2002, it was modified to
reflect persistent active disease in those descriptors that
had previously considered new or recurrent occurrences
(SLEDAI-2K) (45).

Content. Specific manifestation in 9 organs/systems.
Number of items. 24 items covering 9 organs systems.
Response options/scale. There are 24 items for the 9

organs/systems. Scored if present within the last 10 days.
Two systems can score a maximum of 8 points each, 2
systems can score a maximum of 4 points each, 3 systems
can score a maximum of 2 points each, and 2 systems can
score a maximum of 1 point each. Scores range from 0–105
points.

Recall period for items. Disease activity within the last
10 days. Recently, the SLEDAI-2K for a timeframe of 30
days prior to a visit for clinical and laboratory variables
was shown to be similar to the SLEDAI-2K for 10 days (46).

Endorsements. Disease activity in patients with SLE.
Examples of use. Uribe AG, Vila LM, McGwin G Jr,

Sanchez ML, Reveille JD, Alarcon GS. The Systemic Lupus
Activity Measure-Revised, the Mexican Systemic Lupus
Erythematosus Disease Activity Index (SLEDAI), and a
modified SLEDAI-2K are adequate instruments to measure
disease activity in systemic lupus erythematosus. J Rheu-
matol 2004;31:1934–40 (47).

Petri M, Kim MY, Kalunian KC, Grossman J, Hahn BH,
Sammaritano LR, et al. Combined oral contraceptives in
women with systemic lupus erythematosus. N Engl J Med
2005;353:2550–8 (48).

Sanchez-Guerrero J, Uribe AG, Jimenez-Santana L,
Mestanza-Peralta M, Lara-Reves P, Seuc AH, et al. A trial
of contraceptive methods in women with systemic lupus
erythematosus. N Engl J Med 2005;353:2539–49 (49).

Practical Application

How to obtain. The Toronto Group: Claire Bombardier,
MD, initial development only), Drs. Dafna Gladman, MD,
and Murray Urowitz, MD (Toronto Western Hospital, 399
Bathurst Street IE – 410B, Toronto, Ontario, Canada M5T
2S8).

Method of administration. Physician completed.
Scoring. Simple additive.
Score interpretation. The score range is 0–105 points.

A score of 6 is considered clinically important and affects
decision to treat.

Respondent burden. Up to 10 minutes.
Administrative burden. A complete history and physi-

cal examination is needed. The instrument cannot be
scored until laboratory results are available, and this may
take a few days. To complete the form in an essentially
well patient with a short history it can take #10 minutes.
For a complex patient not well known to the physician it
can take #10 minutes.

Translations/adaptations. The SLEDAI-2K is available
in English and Spanish. Some adaptations have been pub-
lished, e.g., the Safety of Estrogens in Lupus Erythemato-
sus National Assessment–SLEDAI used in the Safety of
Estrogen trial. It was modified from the SLEDAI to in-
sure that the descriptors of organ system involvement re-
flected ongoing disease activity (50,51). The Mexican
modification of the SLEDAI, a simplified version without
the immunologic test, makes the index cheaper to admin-
ister (52).

Psychometric Information

Method of development. It was developed with a panel
of experienced rheumatologists with expertise in SLE, us-
ing well-established group techniques and index develop-
ment methodology.

Reliability. The reliability of the original SLEDAI was
shown in a paper patient exercise in which 534 scenarios
were generated from real patient data and 14 lupus experts
participated in an interrater reliability study. The inter-
rater correlation for the 46 most common patients profiles
ranged from 0.61–0.80 (15).

The reliability of the SLEDAI-2K was evaluated in a
multicenter multiethnic study where 93 patients were
studied. Agreement for each of the items was between
81.7% and 100% (10).

Validity. A group of 14 lupus experts completed a test-
ing set of 69 real scenarios with common manifestations,
98 anchor profiles, and 116 real patient cases. The intra-
class correlation coefficient was 0.79, representing slightly
stronger agreement within cases with common manifesta-
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tions of disease than for unique (0.71) or anchor profiles
(0.64) (15).

The SLEDAI-2K was validated against the SLEDAI using
all visits in a cohort of 960 patients in the Toronto data-
bank; there was a high correlation between both indices
(r ! 0.97, P ! 0.0001) (45).

Ability to detect change. The SLEDAI sensitivity and
responsiveness to change have been shown in comparative
studies with the Systemic Lupus Activity Measure, British
Isles Lupus Assessment Group, and European Consensus
Lupus Activity Measurements. In a prospective study, 23
patients with SLE were examined every 2 weeks for up to
40 weeks. Estimates of sensitivity to change varied with
the standard used. The sensitivity to change was smallest
for the SLEDAI, with a standardized response mean (SRM)
of 0.48 when the physician global assessment was used as
the standard and an SRM of $0.01 when the patient global
assessment was used (3,38).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. All versions are validated and used by lupus
researchers for clinical and research purposes.

Caveats and cautions. The SLEDAI does not record im-
proving or worsening, and does not include severity
within an organ system.

Clinical usability. Activity categories have been defined
on the basis of the SLEDAI score. A SLEDAI score "5 is
associated with a probability of initiating therapy in "50%
of cases.

Research usability. Neither version of the SLEDAI cap-
tures improving or worsening. This probably explains why
it is less sensitive to change than other instruments.

SYSTEMIC LUPUS INTERNATIONAL
COLLABORATING CLINICS (SLICC)/
AMERICAN COLLEGE OF RHEUMATOLOGY
DAMAGE INDEX (SDI)

Description

Purpose. To capture those items of permanent change
that has occurred in patients after a diagnosis of systemic
lupus erythematosus (SLE), regardless of attribution.

Content. Specific manifestation in 12 organ systems.
Number of items. 41 items covering 12 organ systems.

Within each scale or system, a variable number of compo-
nents are to be found (up to 6).

Response options/scale. Thirty-one items score 1 point
if present. Six items can score a maximum of 2 points;
1 item can score a maximum of 3 points.

Recall period for items. Duration of manifestation (or
irreversibility), i.e., must be present for a minimum of
6 months or expected not to reverse, such as surgical
procedure or infarction.

Endorsements. Measure damage in patients with SLE.
Examples of use. Gladman D, Ginzler E, Goldsmith C,

Fortin P, Liang M, Urowitz M, et al. The development and
initial validation of the Systemic Lupus International Col-

laborating Clinics/American College of Rheumatology
Damage Index for systemic lupus erythematosus. Arthritis
Rheum 1996;39:363–9 (53).

Stoll T, Seifert B, Isenberg DA. SLICC/ACR Damage In-
dex is valid and renal and pulmonary organ scores are
predictors of severe outcome in patients with systemic
lupus erythematosus. Br J Rheumatol 1996;35:248–54 (54).

Rahman P, Gladman DD, Urowitz MB, Hallett D, Tam
LS. Early damage as measured by the SLICC/ACR Damage
Index is a predictor of mortality in systemic lupus ery-
thematosus. Lupus 2001;10:93–6 (11).

Practical Application

How to obtain. Contact information. Dr. Dafna Glad-
man, Toronto Western Research Institute, University Health
Network, Toronto Western Hospital, 399 Bathurst Street,
IE-410B Toronto, Ontario, Canada M5T 2S8.

Questionnaire available in paper format or as part of
the BLIPS software program. The computer version is
available from Gordon Hamilton (e-mail: LIMATHON@
aol.com).

Method of administration. Physician completed.
Scoring. As above, the duration of manifestation (or

irreversibility), i.e., must be present for a minimum of 6
months or expected not to reverse, such as surgical proce-
dure or infarction. Item scored regardless of attribution to
SLE; therefore, this catches morbidity from treatment from
SLE or other complications that may be increased in SLE,
e.g., fracture, etc.

Score interpretation. Score range. 0–46 points.
Interpretation of the score. At diagnosis (by definition),

the SDI score is 0. Damage is considered if the score is #1.
Cumulative damage is a poor prognostic sign and a pre-
dictor of mortality.

Respondent burden. A complete history and physical is
needed. The time-limiting step in completing the instru-
ment is related more to the duration of illness because of
the need to review old charts. To complete the form in an
essentially well patient with a short history takes #1 min-
ute. For a complex patient not well known to the physician
but followed prospectively it can take up to 15 minutes.

Administrative burden. Up to 15 minutes.
Translations/adaptations. English only. The Lupus

Damage Index Questionnaire, which is a self-administered
version of the SDI, has been validated in Spanish, Portu-
guese, and French (55,56).

Psychometric Information

Method of development. The SDI was generated by
nominal group process. Since the early 1980s, Conference
of Prognosis Studies participants were asked to propose a
list of items considered to reflect damage in SLE. A list of
items that should be included in a damage index, with
definitions for ascertainment, was generated. Twenty pa-
tient profiles were reviewed by each participant. An item
was retained only when there was agreement among the
participants that it should be kept in the index.
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Reliability. The reliability of the index was shown in
a study of 10 “live” patients examined by 6 of 10 physi-
cians from 5 countries representing 10 lupus clinics. The
order of patients and physicians was randomized ac-
cording to a Yonden square design. The SDI detected dif-
ferences among patients (P # 0.001). There was no detect-
able observer difference (P ! 0.993) and no order effect
(P ! 0.261) (57).

Validity. Content and face validity. In the initial study,
16 of 17 individuals, not members of the SLICC Group,
were given the instrument (with suitable instructions).
Their scores agreed with the index scores previously de-
termined by the physician who knew the patient’s history
very well.

Criterion and discriminant validity. Twenty SLICC
members completed the index on 42 case scenarios. The
intraclass correlation coefficient was 0.553.

Ability to detect change. In a multicenter multiethnic
study of 1,297 patients from 8 centers, the SDI showed its
ability to record change of damage over time, regardless of
the degree of damage recorded for the patients at their first
damage index assessment (58).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. This instrument provides an opportunity for
clinicians and researchers to assess the accumulated dam-
age in patients with SLE, and it also has been shown in a
number of studies to be an excellent tool for prognostic
studies.

Caveats and cautions. In patients with a long duration
of SLE, the accuracy of the SDI score depends on informa-
tion available.

Clinical usability. The SDI is useful both as a descriptor
for the patient population included in studies, and as
an outcome measure for therapeutic trials and studies of
prognosis.

Research usability. It is recommended for use in clini-
cal trials, both in stratifying patients and as a component
of a responder index.
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Measures of Depression and Depressive Symptoms
Beck Depression Inventory-II (BDI-II), Center for Epidemiologic Studies Depression Scale
(CES-D), Geriatric Depression Scale (GDS), Hospital Anxiety and Depression Scale
(HADS), and Patient Health Questionnaire-9 (PHQ-9)

KAREN L. SMARR1 AND AUTUMN L. KEEFER2

INTRODUCTION

This article presents a summary of self-report adult mea-
sures that are considered to be most relevant for the as-
sessment of depression in the context of rheumatology
clinical and/or research practice. This piece represents
an update of the special issue article that appeared in
Arthritis Care & Research in 2003; the current review
followed similar selection criteria for inclusion of assess-
ment tools. Specifically, measures were selected based on
several considerations, including ease of administration,
interpretation, and adoption by arthritis health profession-
als from varying backgrounds and training perspectives;
self-report measures providing data from the patient or
research participant’s perspective; availability of adequate
psychometric literature and data involving rheumatology
populations; and frequent use in both clinical and re-
search practice with adult rheumatology populations.
This study was not intended to be exhaustive. Clinician-
administered, semistructured depression interviews re-
quiring specialized training such as the Hamilton Rating
Scale for Depression and Structured Clinical Interview for
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition were not included. Additionally, measures
without sufficient use within rheumatology populations,
such as the World Health Organization Composite Inter-
national Diagnostic Interview depression module and the
National Institutes of Health Patient-Reported Outcomes

Measurement Information System, were also not included
in this review.

Self-report measures that have been included in this
review are as follows: Beck Depression Inventory-II, Cen-
ter for Epidemiologic Studies Depression Scale, Geriatric
Depression Scale, Hospital Anxiety and Depression Scale,
and Patient Health Questionnaire-9. Some of these mea-
sures have become integrated into routine clinical practice
(as screening tools) in large managed-care organizations,
and these specifics have been included in this article.
Included within each measure review are “additional ref-
erences” that, while not cited within the review itself, may
be of interest to the arthritis health professional who in-
tends to use this instrument in their clinical practice or as
part of a research study.

As a general comment regarding any assessment of de-
pression, while care was taken to include measures that
require little training to administer and interpret, users
without psychological background/experience in the man-
agement of clinical issues related to depression and crisis
situations may need contingency plans for clinical super-
vision and/or referral sources. Any individual meeting or
close to meeting the diagnostic criteria for depressive dis-
orders needs appropriate management and/or referral, in-
cluding being provided with referral options for different
treatment approaches (pharmacologic and/or psychologi-
cal). Additionally, suicide risk associated with depression
must be taken seriously and promptly addressed. Clini-
cians should have existing plans to immediately deal with
anyone who is an imminent danger to self or others (in-
cluding mandated reporting). Researchers and clinicians
ought to identify behavioral health experts (e.g., psychol-
ogists, psychiatrists, social workers) who can assist with
appropriately handling these types of crisis situations
should they be identified in the context of rheumatology
clinical or research environments.

BECK DEPRESSION INVENTORY-II (BDI-II)

Description

Purpose. To measure depression symptoms and sever-
ity in persons ages !13 years.

The views expressed herein are those of the authors and
do not necessarily reflect the position or policy of the De-
partment of Veterans Affairs or the United States Govern-
ment.
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Versions. Versions include BDI-I (1), BDI-IA (2), BDI-II
(3), and BDI for Primary Care (BDI-PC), now known as BDI
FastScreen for Medical Patients (BDI-FS) (4).

The Beck Depression Inventory (BDI) has gone through
multiple revisions. The original BDI instrument was de-
veloped in 1961 (BDI) (1). Revision began in 1971 to im-
prove wording of items, with the final revised instrument
published in 1979 (BDI-IA) (2). A technical manual for the
BDI-IA was published in 1987 and revised in 1993 (5). The
BDI-IA, which is commonly referred to in the literature as
simply “BDI,” is similar to the original, except the time-
frame extends “over the past week, including today,” and
some items were reworded to avoid double negative state-
ments. The BDI-II, published in 1996, contains a substan-
tial revision of the original and revised BDI-IA, and omits
items relating to weight loss, body image, hypochondria,
and working difficulty so that the assessment of symptoms
corresponds to the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV) criteria (3).
The BDI-II timeframe extends for 2 weeks to correspond
with the DSM-IV criteria for major depressive disorder.

The BDI-FS (formerly known as the BDI-PC) contains 7
cognitive and affective items from the BDI-II to assess
depression in individuals with biomedical or substance
abuse problems (4). The BDI-FS excludes some of the so-
matic items from the BDI-II. The timeframe on the BDI-FS
is the same as the BDI-II.

Populations. The BDI-IA was developed and validated
using psychiatric and normal populations. Beck and
Steer (5) studied outpatient samples that included per-
sons with severe psychiatric diagnoses, depressive disor-
ders, and substance abuse problems, and college students.
The BDI-II was validated using college students, adult
psychiatric outpatients, and adolescent psychiatric out-
patients (3).

The BDI-FS was validated using general medical in-
patients referred for psychiatric consultation and out-
patients seen by family practice, pediatrics, and internal
medicine (4).

Developer. Aaron T. Beck, PhD, Center for Cognitive
Therapy, Philadelphia, Pennsylvania.

Content. The BDI-II was developed to correspond to
DSM-IV criteria for diagnosing depressive disorders and
includes items measuring cognitive, affective, somatic,
and vegetative symptoms of depression (3).

Number of items. There are 21 items in the BDI-IA and
BDI-II, and 7 items in the BDI-FS.

Subscales. None.
Recall period for items. Last 2 weeks.
Endorsements. The BDI-II is 1 of 3 instruments (BDI-II,

Hospital Anxiety and Depression Scale, Patient Health
Questionnaire-9) endorsed by the National Institute for
Health and Clinical Excellence for use in primary care in
measuring baseline depression severity and responsive-
ness to treatment.

Examples of use. The original BDI and subsequent ver-
sions have been widely accepted and used in psychology
and psychiatry for assessing the intensity of depression in
psychiatric and normal populations. Studies have been
conducted in a variety of settings using medical popula-
tions (e.g., Parkinson’s disease, human immunodeficiency

virus, oncology, cardiac patients, primary care, chronic
pain), persons with disabilities, (e.g., arthritis, spinal cord
injury, amputation), medically ill persons of diversity, vet-
erans, students, older adults, adolescents, and many pop-
ulations with psychiatric diagnoses (e.g., eating disorders,
addictions, anxiety disorders).

Practical Application

How to obtain. Contact Pearson Assessments (Pearson
Assessments, 19500 Bulverde Road, San Antonio, TX
78259-3701, online at www.pearsonassessments.com) to
purchase the BDI-II and BDI-FS manuals and instrument;
the BDI is no longer sold to the public. Computer software
is available from Pearson Assessments for onscreen ad-
ministration, or for the input of data from a desktop scan-
ner. The computer program may be used to administer a
single questionnaire or to integrate the results of sequen-
tial administrations.

Method of administration. Paper and pencil self-report
in group or individual format; self or oral administration.

Responses. Scale. A 4-point scale indicates degree of
severity; items are rated from 0 (not at all) to 3 (extreme
form of each symptom).

Score range. BDI-II: 0–63, BDI-FS: 0–21, BDI-IA: 0–63.
Scoring. Sum the severity ratings of each depression

item. Use the highest response when an item has !1 se-
verity rating.

Special instructions: BDI-II. For diagnostic purposes,
item 16 (sleep pattern changes) and item 18 (appetite
changes) contain 7-point ratings to note increases or de-
creases in behavior.

Special instructions: BDI-IA. If the examinee is con-
sciously trying to lose weight, then item 19 is not added to
total score.

Score interpretation. No arbitrary cutoff score for all
purposes to classify different degrees of depression.

The following guidelines have been suggested to inter-
pret the BDI-II (3): minimal range " 0–13, mild depres-
sion " 14–19, moderate depression " 20–28, and severe
depression " 29–63. In post–myocardial infarction (heart
attack) patients, the recommended cutoff value for the
BDI-II was !16, with a sensitivity of 88.2% and a speci-
ficity of 92.1% (6). Other cutoffs have been recommended
for specific medical populations (i.e., insomnia).

The following guidelines have been suggested to inter-
pret the BDI-FS (4): minimal " 0–3, mild depression "
4–8, moderate depression " 9–12, and severe depres-
sion " 13–21.

The following guidelines have been suggested to inter-
pret the revised BDI (BDI-IA) (5): minimal range " 0–9,
mild depression " 10–16, moderate depression " 17–29,
and severe depression " 30–63.

Respondent burden. Time to administer/complete.
Self-administration is 5–10 minutes; oral administration is
15 minutes.

Administrative burden. Training to administer. Mini-
mal training is required for paraprofessionals or profes-
sionals to administer. A clinician needs to interpret the
BDI-II score by paying particular attention to items endors-
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ing self-harm or feelings of helplessness, such as suicide
ideation (item 9) and hopelessness (item 2).

Equipment needed. Pencil or pen to indicate response.
Time to score. 5 minutes.
Training to score. Minimal training; 5–10 minutes.
Training to interpret. Minimal.
Translations/adaptations. The BDI-II has been trans-

lated into several languages, including Arabic, Chinese,
Dutch, Finnish, French, German, Icelandic, Italian, Japa-
nese, Persian, Spanish, Swedish, Turkish, and Xhosa.

Psychometric Information

Method of development. The original BDI was based on
clinical observations and patient description; the BDI-II
contains items that reflect the cognitive, affective, somatic,
and vegetative symptoms of depression (1,2). The BDI-II,
a revised version of the BDI-IA, was developed to corre-
spond to DSM-IV criteria for diagnosing depressive dis-
orders (3).

Acceptability. Reading levels vary widely in the litera-
ture, ranging from being written at the fifth- to sixth-grade
reading level (7,8) to “13 years for the reading level of
questions and response options” (9).

Reliability. Internal consistency. Beck and Steer (5) re-
port that Cronbach’s " for the revised BDI normative–
psychiatric samples range from 0.79–0.90. These coeffi-
cients are consistent with estimates of coefficient "
reported in a psychiatric sample (0.81) (10). The BDI-II has
a higher internal consistency than the BDI-IA: Cronbach’s
" was reported as 0.92 for outpatients and 0.93 for college
students. Coefficient " for BDI-FS ranged from 0.85–0.89.

Test–retest. In their review of BDI-IA studies, Beck et al
(10) reported correlations between pre- and posttests for
varying time intervals that range from 0.48–0.86 for psy-
chiatric patients and from 0.60–0.90 for nonpsychiatric
patients. For college students, test–retest correlations
ranged from 0.64–0.90; BDI-II test–retest (administered 1
week apart) correlation was 0.93.

Validity. Content. According to the manual (5), BDI-IA
items reflect 6 of 9 DSM-II criteria well. The BDI-II revision
improved content validity by rewording and adding items
to assess DSM-IV criteria for depression.

Construct. As theorized, the BDI-IA and BDI-II are pos-
itively correlated with hopelessness construct in norma-
tive samples. In a factor analysis of the BDI-IA responses
of patients and nonpatients, Beck and colleagues (10)
found that 3 factors (cognitive–affective, performance,
and somatic) were consistently identified across diagnos-
tic groups. Factor analysis of the BDI-II yielded 2 factors
(somatic–affective and cognitive factors), a result sup-
ported in research with medical outpatients (3,11).

Criterion. In psychiatric outpatient clinic samples, the
BDI-II and Hamilton Rating Scale for Depression were
positively correlated (0.71) (3).

Sensitivity/responsiveness to change. BDI-II has been
found to be sensitive to change in depression in cross-
cultural studies: a 5-point difference corresponded to a
minimally important clinical difference, 10–19 points to
a moderate difference, and !20 points to a large differ-
ence (12).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Time efficient, simplicity in administration
and scoring, psychometric properties, predictive ability,
many translations available, used with many different
populations, and assessment of symptoms and timeframe
of measurement correspond to the DSM-IV criteria.

Caveats and cautions. Concerns about overlapping
symptoms between medical conditions and depression,
although somatic symptoms have been shown to be an
important assessment inclusion for depression in elderly
medical patients (13); cost; and reading level. The manual
suggests cautious use for diagnosis based on scores alone.
Recommend health professionals interpret BDI-II scores
and provide indicated referrals/interventions.

Clinical usability. High. Has demonstrated utility in
identifying depression in medical populations, including
rheumatology.

Research usability. High. Strong psychometric proper-
ties support use.

Additional references. Arnau RC, Meagher MW, Norris
MP, Bramson R. Psychometric evaluation of the Beck De-
pression Inventory-II with primary care medical patients.
Health Psychol 2001;20:112–9.

Beck AT, Guth D, Steer RA, Ball R. Screening for major
depression disorders in medical inpatients with the Beck
Depression Inventory for Primary Care. Behav Res Ther
1997;35:785–91.

Beck AT, Steer RA, Ball R, Ranieri WF. Comparison of
the Beck Depression Inventories-1A and -II in psychiatric
outpatients. J Pers Assess 1996;67:588–97.

Furukawa TA. Assessment of mood: guides for clini-
cians. J Psychosomatic Res 2010;68:581–9.

Steer RA, Cavalieri TA, Leonard DM, Beck AT. Use of
the Beck Depression Inventory for Primary Care to screen
for major depression disorders. Gen Hosp Psychiatry 1999;
21:106–11.

CENTER FOR EPIDEMIOLOGIC STUDIES
DEPRESSION SCALE (CES-D)

Description

Purpose. To measure the current level of depressive
symptoms in a general population.

Versions. The original 20-item version has been short-
ened to a 10-item version for older adults (14) and to a
5-item version (15). A 9-item version was developed for
screening rheumatoid arthritis (RA) patients (16). Mul-
tiple other shortened versions ranging from 4–16 items
have been developed and used with various populations,
although shorter versions tend to increasingly classify pa-
tients with multiple chronic health conditions (including
RA) as depressed (17). There is also a modified version
available for children (CES-D for Children) (18).

Populations. Epidemiology studies using a general pop-
ulation.

Developer/contact information. Lenore Sawyer Radloff,
National Institute of Mental Health, Rockville, Maryland.
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Content. Items assess perceived mood and level of func-
tioning during the past week. Four factors are represented:
depressed affect, positive affect, somatic problems and
retarded activity, and interpersonal relationship prob-
lems, with an emphasis on depressed affect. CES-D items
do not assess the diagnostic criteria of appetite, anhedonia,
psychomotor agitation or retardation, guilt, or suicidality.

Number of items. 20 items.
Subscales. None.
Recall period for items. The past week.
Endorsements. None.
Examples of use. Widely used and validated in many

populations, including RA, fibromyalgia, and other medi-
cal cohorts (stroke, multiple sclerosis, oncology, spinal
cord injury, diabetes mellitus); adolescents; women; di-
verse populations; primary care; elderly; and clinical and
psychiatric populations.

Practical Application

How to obtain. The CES-D is available in original article
by Radloff (19) and is available online at www.chcr.
brown.edu/pcoc/cesdscale.pdf. There is no cost to use the
CES-D; it is available in the public domain.

Method of administration. Easily self-administered or
administered by interviewer. Can be administered in-
person, by written or interview format, by telephone inter-
view, or by mail.

Responses. Scale. 4-point scale, where 0 " rarely or
none of the time (#1 day), 1 " some or a little of the time
(1–2 days), 2 " occasionally or a moderate amount of time
(3–4 days), and 3 " most or all of the time (5–7 days).

Score range. The range is 0–60 for the original 20-item
version.

Scoring. Easily hand scored. Items are summed to ob-
tain a total score using the 0 (rarely or none of the time) to
3 (most or all of the time) scores for individual items. Four
items (4, 8, 12, 16) are worded in a positive direction to
reduce a tendency toward response bias; these items are
reverse coded.

Score interpretation. A higher score reflects greater
symptoms of depression, weighted by frequency of occur-
rence in the past week. CES-D score !16 is typically em-
ployed as a cutoff for clinical depression and usually war-
rants a referral for a more thorough diagnostic evaluation.

While maximizing sensitivity, the cutoff score of !16
results in a high percentage of false-positives; therefore,
Haringsma et al (20) note an optimal cutoff score for clin-
ically relevant depression as 22 (with sensitivity 84%,
specificity 60%, and positive predicted value 77%) with
community-dwelling older adults. Turk and Okifuji (21)
recommend a cutoff score of 19 for detecting depressive
disorder in patients with chronic pain. Blalock et al (22)
identified 4 arthritis-related items and suggested a modi-
fied scoring approach. Martens et al found little difference
between CES-D cutoff scores of 16 and 19 in RA patients,
but noted a score of 16 yielded stronger sensitivity and
negative predictive value and a score of 19 yielded stron-
ger specificity and positive predictive value; therefore, the
authors recommend the cutoff score of 19 as being optimal
in most cases (23). Callahan et al (24) and McQuillan et al

(25) discussed additional scoring issues in rheumatic
disease.

Respondent burden. Time to administer/complete: $10
minutes.

Administrative burden. Training to administer. Mini-
mal.

Equipment needed. When self-administered, a pencil or
pen to complete.

Time to score. Less than 10 minutes. Can be scored
during administration.

Training to score. Minimal training time to score; #10
minutes.

Training to interpret. #10 minutes.
Translations/adaptations. Translated into Arabic, Chi-

nese, Dutch, French, German, Greek, Korean, Italian,
Japanese, Portuguese, Russian, Spanish, Turkish, and
Vietnamese.

Psychometric Information

Method of development. The CES-D was developed for
research purposes and is used as a screening tool to iden-
tify persons at risk for clinical depression.

Acceptability. Written at the third-grade reading level
(9). Microsoft Word 2007 Flesch-Kincaid analysis com-
pleted by the authors reveals a reading grade level of 3.3.
Due to length, missing data in the 20-item CES-D have
been reported as common in studies of elders.

Reliability. Internal consistency. High internal consis-
tency. Coefficient " range from 0.85 in the general popu-
lation to 0.90 in a psychiatric population.

Test–retest. The CES-D measures “current” level of
symptoms and is expected to vary over time. In the origi-
nal sample, test–retest correlations were in the moderate
range, falling between 0.45 and 0.70, as expected if the
scale is sensitive to current depressive state; stronger test–
retest correlations were identified with shorter administra-
tion time intervals.

Validity. Content. Items were selected from the longer
previously used and validated scales considered to be
representative of clinical symptoms of depression.

Criterion. The CES-D is widely studied in the literature
and deemed an accepted measure of depression. It ade-
quately correlates with other valid self-report depression
scales to provide concurrent validity. In the original sam-
ple, CES-D correlations with depression measures (e.g.,
Lubin, Bradburn Negative Affect) ranged from 0.51–0.61;
moderate correlation (0.49) was found between CES-D
and clinical interview ratings of depression. CES-D scores
were moderately correlated with self-esteem (0.58) and
state anxiety (0.44) and highly correlated (0.71) with trait
anxiety (26).

Sensitivity/responsiveness to change. Sensitive to change
since the test–retest changes have been found before and
after treatment, as well as before and after a stressful life
event. Authors have been unable to locate any clear cutoff
scores for measurement of statistically significant change;
however, ranges of 13–21 have been provided for detecting
80–90% reliable change (27).
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Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Validated and used with many different pop-
ulations, many translations available, various length for-
mats available with differing scoring systems, and cost
(free to use). Researchers have used shorter versions with
various populations to examine alternate CES-D cutoffs
and a simplified scoring system (yes/no) (28).

Caveats and cautions. High false-positive rate for clin-
ical depression with a standard cutoff score of 16. Re-
sponse format in original 20-item instrument can be diffi-
cult for some participants to follow and is a contributing
reason for the development of shorter versions; clinicians
should be aware of this possibility for difficulty when
selecting the original instrument over the shorter versions.

Clinical usability. Moderate to high. A CES-D cutoff
score of 16 seems appropriate in most populations, espe-
cially when the goal is to identify individuals at high risk
for major depressive disorder, accepting some false-
positives. Slightly lowering the CES-D cutoff may be nec-
essary to identify persons with dysthymic disorder or
minor depressive disorder. The CES-D is not intended as
a diagnostic tool (29), to discriminate among depression
subtypes (major depressive disorder versus dysthymic dis-
order; bipolar versus unipolar), or to distinguish between a
primary or secondary depression (30).

Research usability. Moderate to high. The CES-D has
been extensively used and studied, and is considered a
reliable valid instrument and a widely recognized research
tool. The CES-D can be used to measure change in affective
state and is an excellent choice to measure depression
symptoms in research studies. The CES-D can be used in
diverse settings and has been validated in numerous pop-
ulations, allowing comparisons across studies.

The high correlation between CES-D measures and trait
anxiety indicates that CES-D measures depression as well
as anxiety, a conceptually related construct. Based on the
validity studies, the CES-D may not be specific for depres-
sion, but may be a measure of general distress. Addition-
ally, the instrument does not specifically address suicidal
ideation. Therefore, its utility for research studies is de-
pendent on the specific aspects of depression the re-
searcher seeks to measure and his or her need to exclude
other possible constructs in this measurement.

Additional references. DeForge BR, Sobal J. Self-report
depression scales in the elderly: the relationship between
the CES-D and the Zung. Int J Psychiatry Med 1988;18:
325–8.

Escalante A, del Rincon I, Mulrow CD. Symptoms of
depression and psychological distress among Hispanics
with rheumatoid arthritis. Arthritis Care Res 2000;13:
156–67.

Foley KL, Reed PS, Mutran EJ, DeVellis RF. Measure-
ment adequacy of the CES-D among a sample of older
African Americans. Psychiatry Res 2002;109:61–9.

Gerety MB, Williams JW Jr, Mulrow CD, Cornell JE,
Kadri AA, Rosenberg J, et al. Performance of case-finding
tools for depression in the nursing home: influence of
clinical and functional characteristics and selection of op-
timal threshold scores. J Am Geriatr Soc 1994;42:1103–9.

Roberts RE. Reliability of the CES-D Scale in different
ethnic contexts. Psychiatry Res 1980;2:125–43.

GERIATRIC DEPRESSION SCALE (GDS)

Description

Purpose. Developed as a self-rating screening tool to
measure depressive symptoms in older adults. Designed to
identify depression in the elderly by distinguishing symp-
toms of depression and dementia.

Versions. The original or “long version” contains 30
items (31,32). A short version (15 items) was developed to
decrease fatigue or lack of focus seen in the elderly (33).

Populations. Normal community-dwelling elderly and
elders hospitalized for depression.

Developer. Jerome Yesavage, MD, Director, Stanford
University/VA/NIA Aging Clinical Research Center,
Palo Alto, California.

Content. Items represent characteristics of depression
in the elderly in the affective (e.g., sadness, apathy, crying)
and cognitive domains (e.g., thoughts of hopelessness,
helplessness, guilt, worthlessness). The GDS contains no
somatic concerns common in the elderly (i.e., disturbances
in energy level, appetite, sleep, sexual interest).

Number of items. 30 items in the original or long form
and 15 items in the short form.

Subscales. None.
Recall period for items. Current for long form; past

week for short form.
Endorsements. None.
Examples of use. Stiles and McGarrahan (34) reported

that the GDS has been used successfully in community
samples, psychiatric and medical patients, nursing home
residents (cognitively impaired and intact), geriatric sam-
ples, and young adults. The GDS in both formats (original
and short) has been widely used with elderly medical
patients (i.e., primary care, stroke, rheumatology, Parkin-
son’s disease, and cancer) and persons of diversity (i.e.,
Asians, African Americans, Mexican Americans).

Practical Application

How to obtain. Available from the original article by
Yesavage and colleagues (32); English long and short
versions, scoring instructions, and versions in many
languages are available online at www.Stanford.edu/
$yesavage/GDS.html. There is no cost; the GDS is in the
public domain.

Method of administration. Designed as paper and
pencil, self-administered questionnaire. Oral assistance
and/or interview can be utilized; however, it has been
suggested that the same format be used for repeated ad-
ministrations for patients or within subject groups because
different administration formats can produce variable re-
sults. Oral administration may be advisable in some situ-
ations, particularly for individuals who have cognitive
impairments.

Responses. Scale. Yes or no.
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Score range. The range is 0 (no depression) to 30
(severe depression) for long form, and 0 (no depression) to
15 (severe depression) for short form.

Scoring. Original/long form. Total score calculated by
summing responses that endorse depression. Negatively
endorsing items 1, 5, 7, 9, 15, 19, 21, 27, and 29 indicates
depression, while positively endorsing the remaining 20
items indicates depression.

Short form. Consistent with the long form, the total
score is calculated by summing responses that endorse
depression. Negatively endorsing items 1, 5, 7, 11, and 13
indicates depression, while positively endorsing the re-
maining 10 items indicates depression.

Missing data. According to the above noted web site,
prorating scores is permitted. An example provided on the
developer’s web site is as follows: “If say 3 of 15 items
missed, total score is score on 12 completed PLUS 3/15ths
of total score to make-up for omitted items, e.g. if they got
a 4 on the 12 they completed or 1/3 positive, add 1/3 of
the 3 missing or 1 point for a total of 5.”

Score interpretation. Long form. Higher GDS scores are
indicative of more severe depression. Brink et al (31) sug-
gested GDS scores 1–10 be considered normal, while GDS
scores !11 are indicative of possible depression; using a
cutoff score of 14 avoids false-positives. The developer’s
web site provides the following interpretive guidelines:
0–9 " normal, 10–19 " mild depression, and 20–30 "
severe depression.

Short form. The developer’s web site reports scores !5
are suggestive of depression and those !10 indicate highly
likely depression. Studies involving medical patients pro-
pose cutoffs ranging from 5–7 (35–39).

Respondent burden. Time to administer/complete:
5–10 minutes for the original/long version and 2–5 min-
utes for the short version.

Administrative burden. Training to administer. None.
Equipment needed. Pencil or pen to record responses.
Time to score. 2 minutes.
Training to score. Minimal; 5 minutes.
Training to interpret. Minimal; 5 minutes.
Norms available. None.
Translations/adaptations. The GDS has been translated

into Arabic, Chinese, Creole, Danish, Dutch, Farsi, French,
French Canadian, German, Greek, Hebrew, Hindi, Hun-
garian, Icelandic, Italian, Japanese, Korean, Lithuanian,
Malay, Maltese, Norwegian, Portuguese, Romanian, Rus-
sian, Serbian, Spanish, Swedish, Thai, Turkish, Vietnam-
ese, and Yiddish, and are available for download via the
developer’s web site (www.Stanford.edu/$yesavage/GDS.
html).

Psychometric Information

Method of development. Items are based on character-
istics of depression in the elderly. Brink and colleagues
(31) selected 100 items that distinguished between elderly
depressed and nondepressed individuals; 30 items were
selected for the GDS using an empirical selection proce-
dure. For the short form, the 15 questions that had the
highest correlations with original validation studies were
chosen from the pool of 30 (33).

Acceptability. The GDS short form is written at a
fourth-grade reading level (9). Microsoft Word 2007
Flesch-Kincaid analysis completed by the authors reveals
a reading grade level of 4.8 for the short form and 4.9 for
the original long form.

Reliability. Internal consistency. High: Cronbach’s "
was 0.94 and split-half reliability was 0.94 (32). Recent
review of internal consistencies measured by multiple
studies using both oral and written administrations with
various populations reported Cronbach’s " ranging from
0.69–0.99 (40) for the long form; short form internal con-
sistency has been reported at 0.74–0.86 (39,41).

Test–retest reliability. Correlations (r " 0.84–0.85) at
1–2 weeks retest suggested the GDS scores (both short and
long forms) reflect stable individual differences.

Validity. Content. Final test items for both forms se-
lected via empirical item selection from items based on
characteristics of depression in the elderly.

Criterion. High correlations have been noted between
the GDS and other depressive symptom measures. The
GDS more consistently differentiates depressed from non-
depressed seniors than other depression measures (34).
The GDS short form is highly correlated with the original
long form (33).

Construct. Yesavage and colleagues (32) validated the
original 30-item version using 2 depressive symptoms
measures, the Zung Self-Rating Scale for Depression (SDS)
and the Hamilton Rating Scale for Depression (HRSD), to
compare their ability to classify normal subjects from mild
and severe depression. The measures yielded similar re-
sults, with normal subjects scoring lower than persons
endorsing mild depressive symptoms and those endorsing
severe depressive symptoms, and persons with severe
symptoms having the highest scores. When compared to a
diagnostic classification variable, the GDS and HRSD
yielded similar results, while the SDS appeared to dis-
criminate less effectively. Correlation between the GDS
and SDS was 0.84; correlation between the GDS and HRSD
was 0.83.

Other studies have used depression measures (i.e., Cen-
ter for Epidemiologic Studies Depression Scale) to exam-
ine the GDS convergent validity. Stiles and McGarrahan
(34) reported that most studies report correlations ranging
from 0.58–0.89. Studies involving young subjects reported
lower correlations (range 0.66–0.67).

Divergent. The correlations between the GDS and cog-
nitive screening tests, Mini-Mental State Examination and
modified Blessed Test, were low since they intended to
measure different constructs.

Sensitivity/responsiveness to change. Sensitivity of the
GDS to change was compared to the SDS and HRSD; nor-
mal subjects were expected to receive the lowest GDS
scores, and persons reporting with severe depressive
symptoms to receive the highest scores. When SDS, HRSD,
and GDS scores were compared, the 3 severity levels seen
in the GDS were also seen in criterion measures.

The GDS short form has been shown to differentiate
between depressed and nondepressed elderly primary care
patients with a sensitivity of 0.814 and a specificity of
0.754 at a cutoff score of 6 (39), with a recent meta-analysis
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of primary care patients providing similar data (original/
long form GDS sensitivity " 77.4%, specificity " 65.4%;
short form GDS sensitivity " 81.3%, specificity " 78.4%)
(41).

The GDS has been shown to be sensitive to change
reflecting change in the depression of patients with rheu-
matoid arthritis following depression treatment, with GDS
score changes of 6–11 points needed for 80–90% reliable
change (29).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Time efficient; simplicity in administration
and scoring, robust psychometric properties of both the
long and short forms, many translations available, and
extensively studied with the elderly population. The GDS
has a simple format that accurately and efficiently as-
sesses depressive symptoms in the elderly, from those ages
65 years to those ages !85 years.

Caveats and cautions. The GDS appears valid in
younger samples, yet may not be the best choice of assess-
ment with a younger sample. A gap remains regarding the
validity of the GDS in persons ages !85 years. The GDS
may also assess “general distress” rather than only depres-
sive symptoms: several items are indicative of both cogni-
tive and somatic symptoms of anxiety. Simple administra-
tion and robust psychometric properties have led to the
GDS being translated into many languages and cultures,
yet studies conducted in other countries/cultures suggest
that depressive symptoms are expressed differently in
other parts of the world, suggesting cautious use.

GDS long and short forms were highly correlated (0.84)
with and sensitive to depressive symptoms in mild to
moderate dementia. Debate in the literature concluded
that the GDS was effective and reliable in individuals with
mild dementia. Stiles and McGarrahan (34) recommend
caution when using the GDS with cognitively impaired
individuals, and also recommend not using the scale with
severely cognitively impaired patients or individuals with
compromised insight and accuracy of self-report.

There is no consensus or “gold standard” as to which
form to use: Stiles and McGarrahan (34) recommend using
long form versus short form since it is more reliable and
valid; however, Mitchell et al (42) recommend the short
form versus long form given minimal added detection in
the longer form over the short, but a 3–4-minute addition
of time to appointment length.

Clinical usability. High. Has demonstrated utility in
identifying depression in elderly medical patients.

Research usability. High. Strong psychometric proper-
ties support use.

Additional references. Alden D, Austin C, Sturgeon R.
A correlation between the Geriatric Depression Scale long
and short forms. J Gerontol 1989;44:124–5.

Harper RG, Kotik-Harper D, Kirby H. Psychometric as-
sessment of depression in an elderly generally medical
population. J Nerv Ment Dis 1990;178:113–9.

Katz PP, Yelin EH. Prevalence and correlates of depres-
sive symptoms among persons with rheumatoid arthritis.
J Rheumatol 1993;20:790–6.

Olin JT, Schneider LS, Eaton EM, Zemansky MF, Pollack
VE. The Geriatric Depression Scale and the Beck Depres-
sion Inventory as screening instruments in an older adult
outpatient population. Psychol Assess 1992;4:190–2.

Rule BG, Harvey HZ, Dobbs AR. Reliability of the Geri-
atric Depression Scale for younger adults. Clin Gerontol
1989;9:37–43.

Sheikh JI, Yesavage JA, Brooks JO 3rd, Freidman L,
Gratzinger R, Hill RD, et al. Proposed factor structure of the
Geriatric Depression Scale. Int Psychogeriatr 1991;3:23–8.

HOSPITAL ANXIETY AND DEPRESSION SCALE
(HADS)

Description

Purpose. To assess anxiety and depressive symptoms in
a general medical population.

Versions. Original. No additional versions have been
developed.

Populations. General medical outpatients ages 16–65
years.

Developer/contact information. A. S. Zigmond and
R. P. Snaith, St. James’ University Hospital at Leeds,
Leeds, UK.

Content. There are 7 depression items measuring cogni-
tive and emotional aspects of depression, predominantly
anhedonia, intermingled with 7 anxiety items that focus
on cognitive and emotional aspects of anxiety. Somatic
items relating to emotional and physical disorders are
excluded.

Number of items. 14 items.
Subscales. Anxiety subscale (HADS-A) and depression

subscale (HADS-D).
Endorsements. The HADS is 1 of 3 instruments (Beck

Depression Inventory-II [BDI-II], HADS, Patient Health
Questionnaire-9 [PHQ-9]) endorsed by the National Insti-
tute for Health and Clinical Excellence for use in primary
care in measuring baseline depression severity and re-
sponsiveness to treatment.

Examples of use. Used extensively, primarily with psy-
chiatric and medical patients, including the following
patient populations: cancer, traumatic brain injury, car-
diac, stroke, intellectual disabilities, hepatitis, diabetes
mellitus, epilepsy, chronic obstructive pulmonary disease,
Parkinson’s disease, postpartum women, chronic pain, pa-
tients with amputations, and spinal cord injury. Used with
rheumatology patients (e.g., lupus, arthritis, fibromyalgia,
Sjögren’s syndrome), as well as the general population,
students, nonpatients, and subjects with chronic medical
conditions. Herrmann (43) tabulated HADS literature
specifying study type, medical specialty, population, and
originating country where validated.

Practical Application

How to obtain. Copyrighted and available from: GL As-
sessment, The Chiswick Centre, 414 Chiswick High Road,
London, W4 5TF, UK. Order via web site: http://www.
gl-assessment.co.uk/health_and_psychology/resources/
hospital_anxiety_scale/hospital_anxiety_scale.asp?css"1.
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A test manual (44) accompanies the scale and describes
administration, scoring procedures, and psychometrics.
Additional scoring forms can be ordered via the web site as
well. Items comprising the scale can be viewed in the
article by Zigmond and Snaith (45).

Method of administration. Paper and pencil self-
administered questionnaire. In cases of illiteracy or poor
vision, oral administration may be used.

Responses. Scale. The scale is a 4-point Likert scale,
ranging from 0–3.

Score range. 0–42 for the total score; 0–21 for the
HADS-A and HADS-D.

Scoring. Sum the ratings of 14 items to yield a total
score; sum the rating on 7 items on each subscale to yield
separate scores for anxiety and depression.

Missing data. The test administrator’s web site recom-
mends that the score for a single missing item from a
subscale is inferred by using the mean of the remaining 6
items. If !1 item is missing, then the subscale should be
judged as invalid.

Score interpretation. Higher scores indicate greater se-
verity. Zigmond and Snaith (45) originally recommend the
following cutoff scores for the subscales: 0–7 " considered
noncase, 8–10 " considered possible case, and 11–21 "
considered probable case, which have been reclassified
and relabeled as follows: 0–7 " normal, 8–10 " mild,
11–15 " moderate, and !16 " severe (44).

Respondent burden. Time to administer/complete: #5
minutes.

Administrative burden. Training to administer. None;
designed as easy, short, and to be administered in the
clinic.

Equipment needed. Pencil or pen to endorse items.
Time to score. 1–2 minutes.
Training to score. Minimal.
Training to interpret. Minimal.
Translations/adaptations. Available in English, as well

as all other languages of Western Europe and many of
Eastern Europe and Scandinavia, along with some African
and Far East languages, including Arabic, Chinese, Danish,
Dutch, Finnish, French, German, Hebrew, Hungarian, Ital-
ian, Japanese, Korean, Norwegian, Portuguese, Spanish,
Swedish, Thai, and Urdu.

Psychometric Information

Method of development. The 8 items for the HADS-D
were originally created by the developers based on symp-
toms of anhedonia; the 8 items for the HADS-A were
chosen from the Present State Examination, as well as the
developers’ personal research on symptoms of anxiety and
the Hamilton Anxiety Scale (45). Somatic symptoms and
symptoms of severe mental disorder were excluded. Items
comprising the subscales were intercorrelated and the
weaker of the 2 items on each subscale removed, resulting
in two 7-item subscales comprised of statistically signifi-
cantly interrcorrelated items on each.

Acceptability. The HADS is written at a third-grade
reading level (46).

Reliability. Internal consistency. Cronbach’s " ranges
from 0.78–0.93 for the HADS-A and from 0.82–0.90 for

the HADS-D (47). Similar coefficient alphas were observed
for translated versions.

Test–retest. High test–retest correlations (r " !0.80)
were found after #2 weeks and gradually decrease as time
lapses (2–6 weeks " 0.73–0.76 and !6 weeks " 0.70).

Validity. Content. The HADS relies on anhedonia, not
on somatic symptoms, and is sensitive to mild distress as
it excludes symptoms of severe mental illness. Construc-
tion of the HADS-D minimizes the effect of somatic disor-
ders associated with depression.

Concurrent. Correlations with corresponding measures
of the same theoretical construct (i.e., anxiety or depres-
sion) were adequate. Significantly higher correlations were
found between the HADS-D and observer ratings and self-
assessments for depression than with observer ratings and
self-ratings of anxiety; a similar finding was identified
with measures of anxiety and the HADS-A. Compared to
commonly used depression and anxiety measures (BDI,
PHQ, State-Trait Anxiety Inventory, Symptom Checklist-
90-Revised), correlations with the HADS-D and HADS-A
ranged between 0.60 (good) and 0.80 (very good) (47,48).

Discriminant. The correlation between the HADS-A
and HADS-D averages 0.56 (range 0.49–0.74), with this
2-dimension factor supported in literature review.

Sensitivity/responsiveness to change. Designed to iden-
tify probable “cases” of anxiety or depression, the HADS is
not a diagnostic tool and is a poor predictor of making a
specific diagnosis (49). Average sensitivities and specific-
ities are !0.80, similar to other self-rating screening tools
(43,47). The tabulation by Bjelland (2001) estimated HADS
sensitivity and specificity at optimal cutoffs. Silverstone
(49) and Goldberg (50) compared HADS-D scores with
standard clinical assessments in medical patients. Sensi-
tivity estimates ranged from 56–100%, and specificity es-
timates ranged from 73–94%. Positive predictive values
ranged from 19–70%. These estimates favorably compare
to studies using the BDI/BDI-II, Center for Epidemiologic
Studies Depression Scale, and PHQ/PHQ-9. Scores have
also been found responsive to pharmacologic and psycho-
therapeutic interventions (43).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Time efficient, widely used with many dif-
ferent populations, and many translations available. The
HADS is a reliable valid method for assessing emotional
distress in medical populations. Despite its brevity, the
HADS screens for possible anxiety and depressive symp-
toms are similar to more comprehensive clinical measures.

Caveats and cautions. A recent review of use in rheu-
matoid arthritis patients found much larger effect sizes
when the HADS was used compared to other measures of
depression (50).

Clinical usability. High. The HADS can be used in clin-
ical and research settings, and may be particularly useful
when studying the cognitive processes associated with
depressive symptoms and anxiety, since it is free of phys-
ical symptoms, such as insomnia and weight loss.

Research usability. High. The HADS has good psycho-
metric properties, making it a good choice to measure
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psychological distress, to differentiate the symptoms of
depression and anxiety, or to examine the impact of cog-
nition on depression or anxiety (47).

Additional references. Cameron IM, Crawford JR, Law-
ton K, Reid IC. Psychometric comparison of PHQ-9 and
HADS for measuring depression severity in primary care.
Br J Gen Pract 2008;58:32–6.

Johnston M, Pollard B, Hennessey P. Construct valida-
tion of the Hospital Anxiety and Depression Scale with
clinical populations. J Psychosom Res 2000;48:579–84.

Mykleton A, Stordal E, Dahl AA. Hospital Anxiety and
Depression Scale: factor structure, item analysis and inter-
nal consistency in a large population. Br J Psychol 2001;
179:540–4.

Snaith RP. The Hospital and Anxiety Depression Scale.
Health Qual Life Outcomes 2003;1:1–4.

Snaith RP, Zigmond AS. The Hospital Anxiety and
Depression Scale [letter]. Br Med J (Clin Res Ed) 1986;
292:344.

PATIENT HEALTH QUESTIONNAIRE-9 (PHQ-9)

Description

Purpose. To detect and measure depression and sever-
ity in medical populations in clinical settings.

Versions. The PHQ (and subsequent variants, which in-
clude the Brief PHQ, PHQ-9, PHQ-8, and PHQ-2) was
developed from the historical Primary Care Evaluation of
Mental Disorders (PRIME-MD), which was shortened to
maximize clinical usefulness by combining the 2 original
components into a 3-page (or 4-page, depending on ad-
ministrator preference) self-administered version called
the PRIME-MD Patient Health Questionnaire (PHQ) (51). A
2-page version, the Brief PHQ, has also been developed.
The PHQ-9 and the shorter PHQ-2 are the depression mod-
ules of the PHQ and currently the most widely used ver-
sions in clinical settings. Another variant, the PHQ-8, is
used primarily in research studies and includes all items
of the PHQ-9 except the ninth item that pertains to self-
harm. There are multiple other variants of the PHQ used
to measure anxiety, somatic symptoms, or depression–
anxiety–somatic combinations, which can be found on
Pfizer’s web site (http://www.phqscreeners.com/).

Populations. The PHQ was validated using 3,000 primary
care patients in 8 different clinics and 3,000 obstetrics/
gynecology patients in 7 different clinics (51,52).

Developers/contact information. Robert L. Spitzer, MD,
and Janet B. W. Williams, DSW, Biometrics Research De-
partment, New York State Psychiatric Institute and Colum-
bia University, New York, New York, and Kurt Kroenke
MD, Regenstrief Institute and Department of Medicine,
Indiana University, Indianapolis, Indiana.

Content. The 9 items on the PHQ-9 consist of the 9
criteria on which the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (DSM-IV) depressive dis-
order diagnoses are based (53).

Number of items. 9 items in the PHQ-9 and 2 in the
PHQ-2.

Subscales. PHQ-9: none, PHQ-2: none.
Recall period for items. Last 2 weeks.

Endorsements. The Veterans Health Administration
uses the PHQ-2 as its screening tool for depression in
primary care, with a positive screen (score of !3) trigger-
ing request for completion of the full PHQ-9 and/or addi-
tional evaluation for suicide risk, which has been recom-
mended by the developers. PHQ-9 is 1 of 3 instruments
(Beck Depression Inventory-II [BDI-II], Hospital Anxiety
and Depression Scale, PHQ-9) endorsed by the National
Institute for Health and Clinical Excellence for use in
primary care in measuring baseline depression severity
and responsiveness to treatment.

Examples of use. Studies utilizing the PHQ-9 have been
conducted in a variety of settings using medical popula-
tions (e.g., arthritis, fibromyalgia, cancer, cardiac patients,
chronic pain, primary care, postpartum women, diabetes
mellitus, epilepsy, substance abuse, human immunodefi-
ciency virus), persons with disabilities (e.g., spinal cord
injury, cognitive impairment), older adults, college stu-
dents, adolescents, persons of diversity, and in the non-
medical general population.

Practical Application

How to obtain. PRIME-MD, the parent instrument of the
PHQ-9 and PHQ-2, was developed in part from a grant
from Pfizer; Pfizer maintains the following web site: http://
www.phqscreeners.com/. The site includes liability dis-
claimers, the PHQ and Generalized Anxiety Disorder
screeners (in multiple languages), as well as the instruc-
tion manual and relevant bibliography. The PHQ-2 is not
specifically listed, but includes the first 2 items of the
PHQ-9. These items can also be seen in the PHQ-2 valida-
tion study (54). Downloading is free; there is no cost asso-
ciated with its use or reproduction.

Method of administration. Pencil and paper self-report
or interview.

Responses. Scale. A 4-point scale indicates degree of
severity; items are rated from 0 (not at all) to 3 (nearly
every day).

Score range. PHQ-9: 0–27, PHQ-2: 0–6.
Scoring. Sum the severity ratings of each depression

item.
Score interpretation. Severity. The developers report

the following interpretive guidelines for the PHQ-9 as a
severity measure: 1–4 " no depression, 5–9 " mild de-
pression, 10–14 " moderate depression, 15–19 " moder-
ately severe depression, and 20–27 " severe depression
(53).

Diagnostic. As a diagnostic measure, the developers rec-
ommend a diagnosis of major depressive disorder (MDD)
be considered if !5 of the 9 symptom criteria have been
present at least “more than half the days” in the past 2
weeks, and if 1 of the symptoms is depressed mood or
anhedonia or the criteria of “thoughts that you would be
dead or of hurting yourself in some way” is present at all.
Consideration of diagnosis of other depressive disorders is
recommended if 2, 3, or 4 of the 9 symptom criteria have
been present at least “more than half the days” in the past
2 weeks, and 1 of the symptoms is depressed mood or
anhedonia, with the recommendation that a clinical eval-
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uation be the final determination of depressive disorder
diagnosis (53).

Respondent burden. Time to administer/complete:
PHQ-9: #3 minutes, PHQ-2: #1 minute.

Administrative burden. Training to administer. Mini-
mal.

Equipment needed. Pen or pencil to indicate response.
Time to score. Minimal.
Training to score. Minimal.
Training to interpret. Minimal training is required for

health professionals who can provide appropriate psycho-
therapeutic intervention and referrals to diagnosed indi-
viduals. Clinical supervision may be needed; interviewers
may need to provide individuals meeting the criteria for
depressive disorders with treatment approaches (pharma-
cologic and/or psychological), including referral options.

Norms available. No.
Translations/adaptations. The PHQ-9 has been widely

translated into many languages, including Spanish,
French, Arabic, German, Czech, Dutch, Russian, German,
Hindi, Italian, Japanese, Portuguese, and Polish, among
others; full availability can be found on the web site
(www.phqscreens.com/overview.aspx).

Psychometric Information

Method of development. The original PRIME-MD in-
strument is a 2-stage (screening component with followup
interview modules [based on positive screening items])
diagnostic instrument designed for primary care physi-
cians in general medical settings to identify persons with
mental disorders (55). The followup interview for positive
screening for depression is the PRIME-MD-Mood Module.
The PRIME-MD-Mood Module was developed to guide the
clinician to a criterion-based diagnosis of depressive dis-
orders based on the American Psychiatric Association’s
Diagnostic and Statistical Manual of Mental Disorders,
Third Edition, Revised (DSM-III-R), now updated to the
DSM-IV. The PRIME-MD 2-stage components were com-
bined into a single 3-page questionnaire (PHQ) that can be
self-administered. The PHQ-9 is the 9-item depression
module (equivalent to the PRIME-MD-Mood Module) from
the full PHQ. The PHQ-2 consists of the first 2 items on the
PHQ-9.

Acceptability. One literature source reported the PHQ-9
is written at the eighth-grade reading level (9); however,
Microsoft Word Flesch-Kincaid analysis conducted by the
authors revealed reading grade levels of 3.5–5.0 for ver-
sions of the PHQ-9 freely accessible via the internet.

Reliability. Internal consistency. Cronbach’s " was re-
ported by developers to be 0.89 and 0.86 in the validation
studies of the PHQ-9 (53).

Test–retest. Correlations between patient self-
administered results and telephone reassessment within
48 hours ranged from 0.84–0.95 (53,56) and from 0.81–
0.96 at 7-day reassessment (57).

Validity. Content. Items developed directly from DSM-
III-R criteria, now updated to DSM-IV, thereby a diagnostic
tool.

Construct. Interviews with mental health providers re-
vealed a positive predictive value ranging from 31% for a

PHQ-9 cutoff of 9 to 51% for a cutoff of 15 in a sample with
a 7% prevalence of MDD (56). In this same sample, posi-
tive predictive values for MDD of 21% for a PHQ-2 cutoff
of 2 and 56% for a PHQ-2 cutoff of 5 were found; for any
depressive disorder, positive predictive values of 48% for
a PHQ-2 cutoff of 2 to 85% for a PHQ-2 cutoff of 5 were
found (54).

Criterion. Severity of depression as measured by the
PHQ-9 was found to be highly correlated with scores on
the BDI in the general population (r " 0.73) (58). Strong
associations were also found between the PHQ-9 and 20-
item Short Form Health Survey (SF-20) scores, particularly
those scales most strongly related to depression (e.g., men-
tal health), as well as with self-reported disability days,
clinic visits, and the amount of difficulty self-attributed to
symptoms (56). Similarly strong correlations were found
between PHQ-2 and SF-20 scores, with the strongest cor-
relation again with mental health (range 0.63–0.70) (57).
In addition, test characteristics (sensitivity, specificity,
likelihood ratio, and area under the receiver operator
curve) were found to be similar for the PHQ-2 in compar-
ison to the Symptom-Driven Diagnostic System for Pri-
mary Care, Medical Outcomes Study, Center for Epidemi-
ologic Studies Depression Scale (CES-D), 10-item CES-D,
BDI, and 13-item BDI version (59).

Sensitivity/responsiveness to change. Utilizing a de-
cline in PHQ-9 score of !5 points as an indicator of sig-
nificant response to treatment or reduction in depression
is recommended (57,60).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Time efficient, strong psychometric proper-
ties, widely used with many different populations, sensi-
tive to treatment, can be used for both depressive disorders
diagnostic and depression severity purposes, and available
in the public domain.

Caveats and cautions. If using the PHQ-2 and scores are
!3, developers recommend administration of the full
PHQ-9 and assessment by qualified personnel.

Clinical usability. High. Has demonstrated utility in ef-
ficiently identifying depressive disorders and quantifying
depression severity in the medical populations, including
rheumatology populations.

Research usability. High. Strong psychometric proper-
ties support use.

Additional references. Gilbody S, Richards D, Brealey
S, Hewitt C. Screening for depression in medical setting
with the Patient Health Questionnaire (PHQ): a diagnostic
meta-analysis. J Gen Intern Med 2007;22:1596–602.

Hancock P, Larner AJ. Clinical utility of Patient Health
Questionnaire-9 (PHQ-9) in memory clinics. Int J Psychi-
atry Clin Pract 2009;13:188–91.

Kroenke K, Spitzer RL, Williams JB, Lowe B. The Patient
Health Questionnaire somatic, anxiety, and depressive
symptom scales: a systematic review. Gen Hosp Psychiatry
2010;32:345–59.

Lowe B, Schenkel I, Carney-Doebbeling C, Gobel C. Re-
sponsiveness of the PHQ-9 to pharmacological depression
treatment. Psychosomatics 2006;47:62–7.
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Measures of Function in Low Back Pain/Disorders
Low Back Pain Rating Scale (LBPRS), Oswestry Disability Index (ODI), Progressive
Isoinertial Lifting Evaluation (PILE), Quebec Back Pain Disability Scale (QBPDS), and
Roland-Morris Disability Questionnaire (RDQ)

ROB SMEETS,1 ALBERE KÖKE,2 CHUNG-WEI LIN,3 MANUELA FERREIRA,4 AND
CHRISTOPHE DEMOULIN5

INTRODUCTION

Treatment of patients with chronic low back pain and its
evolving disability primarily tries to improve the patients’
levels of activities and participation. Mostly, self-reported
questionnaires have been used for clinical as well as re-
search purposes to assess daily functioning (1,2), of which
the most commonly used will be discussed below. How-
ever, this information may not necessarily reflect the real
capacity of a patient’s performance. A recent review
showed that the correlation of self-reported disability and
physical activity level was at best moderate for patients
with chronic low back pain (3). In order to improve objec-
tivity, measures of body function, e.g., spinal mobility and
lumbar extensor muscle strength, have been used, al-
though the correlation with the level of disability is very
weak (4,5). Furthermore, there are major concerns about
reliability and validity (6–8).

Besides the self-reported disability measures, many
have urged to use more objective and direct measures of
low back pain–specific functional capacity (5,9,10). Capa-
city is defined as the highest probable level of functioning
that a person may reach in an activity domain at any given
moment in a standardized environment. Although there is
still no consensus for the definition of functional capacity
evaluation (FCE), in the past decades, several FCE mea-

sures have been developed, of which the Isernhagen Work
Systems Functional Capacity Evaluation (IWS-FCE) is
among the most frequently used (11,12). However, re-
cently published psychometric data have shown that some
of the tasks included in the IWS-FCE are not reliable
(13,14). Unfortunately, the entire sequence of tasks in, for
example, the IWS-FCE, is time consuming and expensive,
as is the training of the test observer. Therefore, we have
decided not to include these measures in this review.

Nevertheless, in order to keep up with, for example, the
Initiative on Methods, Measurement, and Pain Assessment
in Clinical Trials recommendations to evaluate several
core outcome domains, including physical functioning (9),
we wanted to include easy to use performance tasks. Sev-
eral tasks have been described (8,15–17), but most of them
are not low back pain specific, and some, such as the Back
Performance Scale, show insufficient factor structure, as in
this measure the quality of the performance is also scored
(1,18). Therefore, we decided only to include a perfor-
mance task that assesses lifting, an activity that specifi-
cally might be hampered by low back pain.

For the selection of the self-reported disability question-
naires and lifting performance tasks, we only selected
questionnaires/tests that are low back pain specific and of
which all psychometric, including responsiveness, prop-
erties have been studied in relevant low back pain popu-
lations and published in peer-reviewed journals.

Other criteria for selection were: being available in at
least English and for performance task measures, easy to
administer, inexpensive, and not time consuming when
used in clinical practice.

LOW BACK PAIN RATING SCALE (LBPRS)

Description

Purpose. Developed by Manniche et al in 1985, the
LBPRS is constructed to measure the 3 clinical illness
components of low back pain: pain (back and leg), disabil-
ity, and physical impairment (19). The scale has been
widely used in randomized clinical trials to monitor out-
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come following therapeutic interventions for low back
pain (20–28), including older patients (29).

Content. The scale covers 3 domains: back and leg pain
(60 points), disability (30 points), and physical impair-
ment (40 points). The first domain includes six 11-point
scales, concerning current pain, worst pain in the last 2
weeks, and average pain in the last 2 weeks for both the leg
and lower back. The second domain consists of a disability
index with 15 questions that range from quality of sleep,
social and occupational participation, daily activities, and
emotional status. The last domain includes 4 measures of
physical impairment: endurance of back muscles, back
mobility, overall mobility, and the use of analgesics (19).

Number of items. The pain domain consists of 6 items,
the disability domain consists of 15 items, and the physi-
cal impairment domain consists of 4 items, yielding a total
of 21 self-reported items and 4 performance-based mea-
sures.

Response options/scale. The pain domain comprises six
11-point scales, where 0 ! “no pain” and 10 ! “the worst
imaginable pain.” The second domain consists of 15 ques-
tions and each question is scored from 0–2, where 0 !
“not a problem,” 1 ! “can be a problem,” and 2 ! “is a
problem.” The last domain includes 4 measures of physi-
cal impairment, each being scored from 0–10 points (19).

Recall period for items. The pain domain includes
questions concerning current status and pain intensity in
the past 2 weeks. The other 2 domains concern the pa-
tient’s current status.

Endorsements. The scale has been recommended for
functional pain evaluation by researchers in the field
(30,31).

Examples of use. The LBPRS has been widely used in
randomized clinical trials, in particular those assessing the
efficacy of surgical procedures.

Andersen T, Christensen FB, Egund N, Ernst C, Fruen-
sgaard S, Ostergaard J, et al. The effect of electrical stim-
ulation on lumbar spinal fusion in older patients: a ran-
domized, controlled, multi-center trial. Part 2: fusion rates.
Spine (Phila Pa 1976) 2009;34:2248–53 (20).

Andersen T, Christensen FB, Ernst C, Fruensgaard S,
Ostergaard J, Andersen JL, et al. The effect of electrical
stimulation on lumbar spinal fusion in older patients: a
randomized, controlled, multi-center trial. Part 1: func-
tional outcome. Spine (Phila Pa 1976) 2009;34:2241–7
(21).

Andersen T, Christensen FB, Hansen ES, Bunger C. Pain
5 years after instrumented and non-instrumented postero-
lateral lumbar spinal fusion. Eur Spine J 2003;12:393–9
(22).

Filiz M, Cakmak A, Ozcan E. The effectiveness of exer-
cise programmes after lumbar disc surgery: a randomized
controlled study. Clin Rehabil 2005;19:4–11 (23).

Radziszewski KR. Comparative retrospective analysis of
pain afflictions in patients with lumbar discopathy receiv-
ing conservative or operative therapies. Pol Merkur Lekar-
ski 2006;21:335–40. In Polish (24).

Radziszewski KR. The functional status in patients with
discopathy of the lumbar spine receiving only conserva-
tive therapy or operative therapy. Wiad Lek 2008;61:23–9.
In Polish (25).

Soegaard R, Christensen FB, Christiansen T, Bunger C.
Costs and effects in lumbar spinal fusion: a follow-up
study in 136 consecutive patients with chronic low back
pain. Eur Spine J 2007;16:657–68 (26).

Laursen SO, Fugl IR. Outcome of treatment of chronic
low back pain in inpatients: effect of individual physio-
therapy including intensive dynamic training in inpatients
with chronic low back trouble, evaluated by means of low
back pain rating scale. Dan Med Bull 1995;42:290–3 (27).

Andersen T, Christensen FB, Niedermann B, Helmig P,
Hoy K, Hansen ES, et al. Impact of instrumentation in
lumbar spinal fusion in elderly patients: 71 patients fol-
lowed for 2-7 years. Acta Orthop 2009;80:445–50 (29).

Christensen FB, Stender Hansen E, Laursen M, Thomsen
K, Bunger CE. Long-term functional outcome of pedicle
screw instrumentation as a support for posterolateral spi-
nal fusion: randomized clinical study with a 5-year follow-
up. Spine (Phila Pa 1976) 2002;27:1269–77 (32).

Christensen FB. Lumbar spinal fusion: outcome in rela-
tion to surgical methods, choice of implant and postoper-
ative rehabilitation. Acta Orthop Scand Suppl 2004;75:
2–43 (33).

Christensen FB, Hansen ES, Eiskjaer SP, Hoy K, Helmig
P, Neumann P, et al. Circumferential lumbar spinal fusion
with brantigan cage versus posterolateral fusion with tita-
nium cotrel-dubousset instrumentation: a prospective,
randomized clinical study of 146 patients. Spine (Phila Pa
1976) 2002;27:2674–83 (34).

Christensen FB, Laurberg I, Bunger CE. Importance of
the back-cafe concept to rehabilitation after lumbar spinal
fusion: a randomized clinical study with a 2-year follow-
up. Spine (Phila Pa 1976) 2003;28:2561–9 (35).

Videbaek TS, Christensen FB, Soegaard R, Hansen ES,
Hoy K, Helmig P, et al. Circumferential fusion improves
outcome in comparison with instrumented posterolateral
fusion: long-term results of a randomized clinical trial.
Spine (Phila Pa 1976) 2006;31:2875–80 (36).

Practical Application

How to obtain. No cost is involved in obtaining the
LBPRS. A copy can be downloaded from online outcome
measure databases (https://www.cebp.nl/?NODE!77&
SUBNODE!1135).

Method of administration. The scale may be completed
by either the patient or the interviewer. A modified version
of the questionnaire, omitting back muscle endurance, spi-
nal mobility, and total mobility items, has been developed
for mail or phone interviews (19).

Scoring. Each of the 3 domains is scored separately and
the total score represents a sum of all 3 domains. The score
of the first domain ranges from 0–60 points, the score of
the second domain ranges from 0–30 points, and the last
domain ranges from 0–40 points (19). Together, the 3
domains form a rank scale, where an asymptomatic person
scores 0 and a person with extreme disability scores 130
points. However, it is recommended not to use the total
sum score, as subscores provide valuable information and
are not subject to weighting bias.

Score interpretation. The 3 domains form a rank scale
where an asymptomatic person scores 0 and a person with
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extreme disability scores 130 points. The sum score is
influenced by a weighting bias since 3 answer options
exist for physical impairment and disability index items
and 11 options are used to indicate pain (31).

Respondent burden. In general, the scale is easy to un-
derstand and complete. Some items, for instance, items 14
and 15 (item 14: “If it was a present interest do you think
that there are certain jobs which you would not be able to
manage because of your back trouble?” and item 15: “Do
you think that the low back pain will influence your fu-
ture?”), may be harder to interpret.

Administrative burden. Approximately 15 minutes are
required to complete the LBPRS. No training is necessary.

Translations/adaptations. The scale is available in Dan-
ish and English (19), Turkish (23), German (37), and Polish
(24,25). The scale has been validated in Danish (19) and
culturally adapted into German (37).

Psychometric Information

Method of development. The items of the LBPRS were
generated to account for the 3 clinical components of low
back pain: pain, disability, and physical impairment. In-
cluded items concern the etiology of back pain as well as
its impact on a patient’s psychological social and work
status. The scale was developed by a group of researchers
and was primarily devised for use in clinical trials; how-
ever, it may also be used in clinical settings.

Acceptability. No data on readability or floor or ceiling
effects of the scale are available in the literature.

Reliability. The scale presents high interrater reliability
(97.7%) (19). No confidence intervals are provided. No
information on the minimum detectable change (MDC) or
SEM of the scale is available.

Validity. Content and face validity. The 4 back pain,
leg pain, disability, and physical impairment components
of the scale are marginally correlated and yet conditionally
independent, suggesting that the LBPRS is a unidimen-
sional scale (latent variable accounts for 65.9% of the total
variation of the scale components).

Construct validity. Construct validity was assessed us-
ing the conditional Gaussian distribution, where condi-
tional independence among variables was tested using
likelihood ratio tests. Results confirmed conditional inde-
pendence of the LBPRS and doctor’s assessment, given the
patient’s assessment (P " 0.00005), and conditional inde-
pendence of the LBPRS and patient’s assessment, given
the doctor’s assessment (P " 0.00005). This suggests that
the LBPRS correlates strongly with both the doctor’s global
assessment and patient’s global assessment (19). The Ger-
man version of the scale presents a high correlation (0.91,
P " 0.000) with the Roland-Morris Disability Question-
naire (37).

Ability to detect change. Standardized response means
for the disability and pain components of the scale are 0.8
(95% confidence interval [95% CI] 0.4–1.3) and 1.3 (95%
CI 1.0–1.6), respectively, for patients with low back pain
only, and 0.8 (95% CI 0.3–1.2) and 1.3 (95% CI 0.7–1.9),
respectively, for patients with low back and leg pain.

Minimum clinically important change (MCIC) was de-
termined by an optimal cut point analysis using both the

raw and percent change scores. For the raw scores, the
MCIC for the disability and pain components of the scale
in all patients was 17 and 10 points, respectively (38).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The 21 self-reported items of the scale are
simple and demonstrate a well-balanced distribution of
items across the International Classification of Function-
ing, Disability and Health components (31). It contains
items concerning pain, activity limitation, including work
activities and activities of daily life, and physical impair-
ment. The pain domain of the scale is responsive and
preferable to the numerical rating scale, as it provides
more information on pain dimension at 2 different time-
frames (38). The scale has been widely used in clinical
research, in particular clinical trials involving postsurgical
patients.

Caveats and cautions. The disability domain presents
lower responsiveness when compared to the Roland-Mor-
ris Disability Questionnaire and the Oswestry Disability
Index. The LBPRS lacks information on important psycho-
metric properties, such as the MDC and SEM. No informa-
tion is available on the responsiveness of the performance-
based (i.e., physical impairment) component of the scale.

Item-weighting bias has been suggested due to the dis-
crepancy in score ranges across the 3 domains of the scale,
and care should be taken when interpreting the total score.

Clinical usability. Information on its MDC and SEM is
lacking, but the scale is quick and simple to use and
understand and assesses important aspects of the disease
(i.e., pain, disability, and physical impairment).

Research usability. Its use in research has been en-
dorsed by experts in the field (30,31). The scale is simple
and has been widely used in clinical research in a variety
of ways, including face-to-face interviews, mailed follow-
ups, and phone interviews.

OSWESTRY DISABILITY INDEX (ODI)

Description

Purpose. The ODI has been developed to assess pain-
related disability in people with acute, subacute, or
chronic low back pain. Since it was first published in 1980
(version 1.0) (39), several different versions have been
developed, including ODI version 2.0, ODI AAOS (modi-
fied by the American Academy of Orthopedic Surgeons),
and the ODI Chiropractic Version (40). Version 2.0 is rec-
ommended for general use (40,41). The rest of this article
refers to ODI version 1.0 or ODI version 2.0.

Content. The ODI covers 1 item on pain and 9 items on
activities of daily living (personal care, lifting, walking,
sitting, standing, sleeping, sex life, social life, and travel-
ing).

Number of items. 10 items.
Response options/scale. Each item is measured on a

6-point ordinal scale, ranging from the best scenario to the
worst scenario. For example, for walking (item 4) the re-
sponse options range from “pain does not prevent me

S160 Smeets et al



walking any distance” to “I am in bed most of the time and
have to crawl to the toilet.”

Recall period for items. Version 1.0 is not specific on a
timeframe. Version 2.0 relates to “today.”

Endorsements. The ODI has been recommended as a
back pain–specific measure of disability by researchers in
this field (42).

Examples of use. Brox JI, Sorensen R, Friis A, Nygaard
O, Indahl A, Keller A, et al. Randomized clinical trial of
lumbar instrumented fusion and cognitive intervention
and exercises in patients with chronic low back pain and
disc degeneration. Spine (Phila Pa 1976) 2003;28:1913–21
(43).

Carette S, Leclaire R, Marcoux S, Morin F, Blaise GA,
St-Pierre A, et al. Epidural corticosteroid injections for
sciatica due to herniated nucleus pulposus. N Engl J Med
1997;336:1634–40 (44).

Fritzell P, Hagg O, Wessberg P, Nordwall A. 2001 Volvo
Award Winner in Clinical Studies. Lumbar fusion versus
nonsurgical treatment for chronic low back pain: a multi-
center randomized controlled trial from the Swedish Lum-
bar Spine Study Group. Spine (Phila Pa 1976) 2001;26:
2521–32 (45).

Malmivaara A, Hakkinen U, Aro T, Heinrichs ML, Ko-
skenniemi L, Kuosma E, et al. The treatment of acute low
back pain: bed rest, exercises or ordinary activity. N Engl
J Med 1995;332:351–5 (46).

Weinstein JN, Tosteson TD, Lurie JD, Tosteson AN,
Hanscom B, Skinner JS, et al. Surgical vs nonoperative
treatment for lumbar disk herniation: the Spine Patient
Outcomes Research Trial (SPORT). A randomized trial.
JAMA 2006;296:2441–50 (47).

Practical Application

How to obtain. No permission or cost is required to use
the ODI. Copies of the ODI can be found in published
sources (40,41).

Method of administration. The ODI is normally com-
pleted by patients using paper and pen. Administration by
computer (through MODEMS) or telephone is also possi-
ble at PO Box 2354, Des Plaines, IL 60017-2354 (40).

Scoring. For each item, the scoring increases incremen-
tally by 1 with each response option, from 0 (first response
option) to 5 (last response option). Missing values are
omitted. A percentage is worked out to get the total score.

Score interpretation. The total ODI score ranges from 0
(no disability) to 100 (maximum disability). The original
developers of the ODI intended for scores from 0–20 to
indicate “minimal disability,” 20–40 to indicate “mode-
rate disability,” 40–60 to indicate “severe disability,”
60–80 to indicate “housebound,” and 80–100 to indicate
“bedbound” (39).

Respondent burden. The ODI is simple to read and can
be completed by the respondent in "5 minutes.

Administrative burden. Scoring takes "1 minute. No
training is necessary.

Translations/adaptations. The ODI was originally de-
veloped in English, but it has been culturally adapted and
is available in a range of languages (40,48), such as Ger-
man, Mandarin, and Spanish.

The ODI Chiropractic Version was developed for pa-
tients with less disability, although this version is not
recommended by some authors (40).

Psychometric Information

Method of development. The ODI was developed by
clinicians at the Robert Jones and Agnes Hunt Orthopaedic
Hospital, Oswestry, Shropshire, UK. It is unclear how the
items were generated (39).

Acceptability. The ODI is simple to read. The floor or
ceiling effects are unclear. Item 8, sex life, has the option of
“if applicable” and is at times omitted. An alternative
version replaces item 8 by work/housework.

Reliability. The ODI has high internal consistency
(Cronbach’s ! ! 0.71–0.87) (40) and test–retest reliability
(intraclass correlation coefficient 0.84, 95% confidence in-
terval 0.73–0.91) (49). The standard error of measure has
been reported to be between 4 and 6 (49,50). Assessed in a
group of patients with back pain presented to physiother-
apy, the minimal detectable change is 15–19 (49).

Validity. Content and face validity. The ODI has ade-
quate content validity, as it covers activities of daily living
that are commonly experienced by patients with back
pain. However, it lacks generic activities such as work,
leisure, recreation, or sporting activities.

Internal construct validity. The ODI has high internal
consistency, with Cronbach’s alpha between 0.71 and 0.87
(40,41).

External construct/convergent validity. It correlates
with other measures of disability, such as the Roland-
Morris Disability Questionnaire (RDQ), and shows mode-
rate correlation with pain scales and the Short Form 36
(40,41).

Ability to detect change. There is evidence that the ODI
is responsive in detecting change (area under the receiver
operating characteristic curve #0.76) (49,51,52). Based on
a literature review and discussion, an international panel
has suggested 10 points or a 30% score improvement as
the cutoff point for minimal important change (53).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The ODI measures pain-related disability,
which is an important element affected in people with
back pain and a core outcome in this population (42). It is
simple to use and score, and has minimal respondent and
administrator burden. The ODI has become one of the most
commonly used measures of disability in back pain, along
with the RDQ. Compared with the RDQ, the ODI is more
sensitive in patients with more persistent severe disability,
whereas the RDQ is more sensitive to change in patients
with mild to moderate disability (2,40).

Caveats and cautions. The ODI has been administered
by telephone; however, the multiple response options
mean that face-to-face or computer administration would
be the preferred method of administration.

Clinical usability. The ODI has established psychomet-
ric properties and is easy to use, and therefore is suitable to
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be used clinically. It can be used both to assess and mon-
itor outcome.

Research usability. The ODI has established psycho-
metric properties and is easy to use, and therefore is suit-
able to be used in research as a measure of outcome. The
ODI is also frequently used as a comparator when evalu-
ating other measures.

PROGRESSIVE ISOINERTIAL LIFTING
EVALUATION (PILE), LUMBAR TEST

Description

Purpose. To quantify frequent lifting capacity based on
3 primary limiting factors of patient capability, i.e., psy-
chological, cardiovascular, and anthropometric, while em-
ploying isoinertial lifting characteristics. The PILE pro-
vides reasonable limits for subject frequent lifting in
industry, as well as the limiting factor in lifting (psycho-
physical or cardiovascular).

By comparing the measured capacity to normative val-
ues in industrial workers, the test is able to predict a
subject’s capacity to tolerate strenuous lifting throughout a
day, but it is not sufficient to disqualify applicants or to
predict low back pain (LBP) incidents.

It is also used as an outcome measure to evaluate the
effect of treatment in patients with chronic LBP (CLBP).
The original test was published in 1998, with an erratum
notice in 1990 regarding the scoring (54,55).

One modified version has been described in which a
starting weight of 4 kg and an incremental weight of 2 kg
irrespective of sex are used (56). However, as no other
study used this modification, this test will not be dis-
cussed.

Content. The participant is asked to lift a box with han-
dles (36 $ 26 $ 18 cm, 1.35 kg) with an additional weight
4 times in 20 seconds from the floor to a 75-cm high table
and back, starting with a total weight of 3.6 kg for women
and 5.85 kg for men. After every completed cycle, the
weight is increased by 2.25 kg for women and 4.5 kg for
men. The test is stopped when the participant is unable to
complete 4 lifting cycles within 20 seconds, decides to
quit due to fatigue or excessive discomfort (psychophysi-
cal end point), when the heart rate (HR) exceeds 85% of
the maximal HR (220 % age; cardiovascular end point),
when the maximum weight that can be safely lifted has
been reached (55–60% of body weight), or when the as-
sessor does not think it is safe to continue the test (safety
end point).

Endorsement. The measure has been recommended for
more objective functional evaluation in addition to self-
report measures (54,55).

Examples of use. Rainville J, Sobel J, Hartigan C, Mon-
lux G, Bean J. Decreasing disability in chronic back pain
through aggressive spine rehabilitation. J Rehabil Res Dev
1997;34:383–93 (57).

Smeets RJ, Vlaeyen JW, Hidding A, Kester AD, Van Der
Heijden GJ, Knottnerus JA. Chronic low back pain: physi-
cal training, graded activity with problem solving training,
or both? The one-year post-treatment results of a random-
ized controlled trial. Pain 2008;134:263–76 (58).

Smeets RJ, Vlaeyen JW, Hidding A, Kester AD, van der
Heijden GJ, van Geel AC, et al. Active rehabilitation for
chronic low back pain: cognitive-behavioral, physical, or
both? First direct post-treatment results from a random-
ized controlled trial. BMC Musculoskelet Disord 2006;7:5
(59).

Weiner DK, Rudy TE, Glick RM, Boston JR, Lieber SJ,
Morrow LA, et al. Efficacy of percutaneous electrical nerve
stimulation for the treatment of chronic low back pain in
older adults. J Am Geriatr Soc 2003;51:599–608 (60).

Practical Application

How to obtain. The procedure is described in the orig-
inal publication and erratum notice (54). An extensive
protocol in Dutch is available without costs from R. J. E. M.
Smeets, MD, PhD (e-mail: r.smeets@adelante-zorggroep.
nl).

Method of administration. The assessor increases
weight in a standardized manner every 20 seconds and
records the maximum weight lifted, the total number of
completed lifting cycles, and the HR after each lifting
cycle. The assessor also judges whether continuation of
the test is safe.

Equipment needed includes a stopwatch, a table of 75
cm height, a box with handles, a set of 2.25 kg and 4.5 kg
weights, an HR monitoring system, and paper and pencil.

Scores. Results are expressed as 1) maximum weight
lifted, 2) endurance time to discontinuation of test, 3) final
and target HRs, 4) total work (sum of forces multiplied by
distance), and 5) work consumption (work/time). In order
to correct for over- and underweight and facilitate inter-
subject comparisons, the “adjusted weight” (AW; derived
from a Young Men’s Christian Association height/weight
chart) normalizing factor can be used (maximum weight
lifted to AW).

For outcome measurement, the weight lifted (expressed
as a percentage of AW or ideal weight) (57) or the maxi-
mum weight lifted in the last fully completed lifting cycle
are most commonly used (61–65). In order to analyze
results of men and women together, adjustment for the
difference in starting weight and incremental weights be-
tween men and women is necessary. Therefore, Smeets et
al suggested using the number of completed lifting cycles
as the main outcome (66–68).

Score interpretation. A normative database based on 61
male and 31 female mixed blue- and white-collar indus-
trial workers (US) is available (54).

Respondent burden. 5–15 minutes; back pain can tem-
porarily increase due to lifting. It is a safe procedure, and
none of the studies reported severe side effects.

Administrative burden. 5–15 minutes; instruction of
the patient using a written protocol, attaching an HR mon-
itoring system, preparation of box and starting weight,
increasing weight every 20 seconds, recording of maxi-
mum weight lifted in the last completed cycle or the total
number of completed lifting cycles, and HR after each
completed lifting cycling on paper.

S162 Smeets et al



Psychometric Information

Method of development. A test was developed to mea-
sure dynamic lifting capacity without using anatomic sta-
bilization or control of speed/acceleration variables and
mimic daily life lifting.

Acceptability. Seven percent (69) to 11% (59) of the
patients with LBP were not able to complete 1 lifting cycle
before treatment, which might indicate a floor effect.

Reliability. CLBP subjects. Interrater reliability for 21
patients with a mean difference of %0.11 kg maximum
weight lifted and limits of agreement (LOA) of %2.33 to
2.11 kg was acceptable. The same study using data of 24
patients studied intrarater reliability and found repeatabil-
ity (2 % SD of mean change) of 4.0 kg (11% of range) in
men and 3.6 (18.5% range) in women (62).

Testing with a 2-day interval in 31 patients showed an
intraclass correlation coefficient (ICC) of 0.69 for women
and 0.91 for men and a smallest detectable change of 6.2 kg
maximum weight lifted for women (&3 cycles) and 7.1 kg
for men, with a mean test score of 11.8 kg (&4.35 cycles)
and 20.8 kg (&4.2 cycles), respectively (65). It should be
noted that the patients were instructed to discontinue the
test when experiencing an increase of pain or discomfort.

A study using a 5–9-day interval in 50 patients with
CLBP found an ICC of 0.92 (95% confidence interval [95%
CI] 0.87–0.96) using the number of completed lifting cy-
cles as the outcome (68). The LOA was 2 cycles, which is
48% of the mean score of 4.27 cycles.

Healthy subjects. Test–retest for maximum weight lifted
in 10 healthy industrial workers showed a correlation
coefficient of 0.87 (54). Another study of 22 female nurses
reported an ICC varying from 0.69–0.71 and LOA ex-
pressed as the logarithm of time elapsed at termination of
0.75–1.28 and 0.78–1.33 for a 3- and 14-day interval, re-
spectively (70).

The intrarater and interrater reliability in 11 and 12
healthy subjects, respectively, was moderate to good, with
a repeatability of 9.37 kg (25% of range) in men and 1.66 kg
(8.6% of range) in women, and an interrater repeatability
of 5.61 kg (15% of range) in men and 2.37 (12.2% of range)
in women (62).

Validity. Content and face validity. Measures at the
World Health Organization level of activity and by using 3
different end points provide information about a potential
limiting factor. Improvement in scores after treatment was
similar for different CLPB groups (postdiscectomy versus
nonsurgical) (71).

PILE testing showed a sensitivity of 0.85 and a specific-
ity of 0.65 to discriminate between 27 patients with back
or neck pain and 26 healthy persons (61).

Construct validity in CLBP subjects. Pearson’s correla-
tion with the Work-Well Systems Functional Capacity
Evaluation was good (0.75) (72).

In 1 study, 90 subjects with CLBP were randomly as-
signed to perform at 60% or 100% of their effort. The
ability of the tester to differentiate between the amount of
effort the subject was lifting on completion of the test had
reasonable specificity (84.1%), but unacceptable sensitiv-
ity (65.2%) (73).

Correlations with isokinetic lumbar lifting strength be-

fore and after CLBP treatment were low and negative for
women (%0.08 to %0.32), and positive, although higher
prior to treatment, for men (0.38 to 0.63) (55).

Ljungquist et al assessed the influence of pain behavior
during testing, pain intensity, duration of pain, more than
1 pain site, sick leave, physical activity during leisure
time, and exertion during the test by using linear regres-
sion (63). Age, being a woman, and pain during the previ-
ous 4 weeks were significantly negatively associated with
the PILE results, whereas neck pain and pain in more than
1 side were significantly positively associated.

The influence of psychosocial factors on the perfor-
mance was confirmed in several studies, although each
study included and controlled for many different factors.
Geisser et al, while controlling for demographic, physio-
logic (body mass index [BMI], pain, metabolic equivalents,
max HR, perceived effort), and other psychological vari-
ables, showed that activity avoidance is significantly asso-
ciated with the percentage of maximum predicted weight
lifted (74). In another study of this group, depression sig-
nificantly contributed to PILE performance while control-
ling for age, sex, site of pain, and pain intensity. Further-
more, the physiologic effect during testing (measured by
HR) mediated this relationship between depression and
performance on the PILE (75). Smeets et al used a linear
model, including age, sex, pain, radiating leg pain, duration
of symptoms, maximum oxygen consumption (VO2max), fear
of movement/injury, catastrophizing, and internal control,
and showed that besides sex, depression and fear of move-
ment significantly, although not very highly, influence the
completed lifting cycles (67).

Construct validity in healthy subjects. In a study of 74
healthy women, a linear regression model, including age,
height, BMI, strength and endurance of muscle, cardiovas-
cular endurance, trunk mobility, and coordination ability,
explained only 40% of the variance with significant asso-
ciations for flexion mobility, balance, VO2max, and body
height (76). This study confirms that not only physiologic
factors are of influence.

Von Garnier et al showed that treatment improving lift-
ing capacity seems to be mediated by reduction of fear-
avoidance beliefs about work in nurses with an LBP epi-
sode in the last 2 years but not experiencing acute LBP
leading to sick leave (77).

Ability to detect change. Mayer et al showed doubling
of lifting capacity after work hardening program for CLBP,
but provided no effect sizes (55).

Ljungquist et al used a combination of statistical meth-
ods to assess whether the PILE is sensitive to pick up
clinically important changes in 3 other outcome measures
(general health, disturbing pain, and self-efficacy) (64).
They conclude that the PILE lumbar test is not responsive
to clinically important change. Unfortunately, no raw data
such as effect sizes, etc., are provided.

In a study of 223 CLBP patients (mean score 4.2 cycles)
with general perceived effect as the external criteria and a
threshold of "0.70 for the area under receiving operating
characteristic curve (AUC) as the criterion for responsive-
ness, the PILE appeared to be not responsive (AUC 0.59,
95% CI 0.49–0.69) (66). The same study showed that the
minimum clinically important change (MCIC) varied from
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1.5 (optimal cutoff point based on AUC, sensitivity 0.71,
specificity 0.44) to 3.4 (minimum detectable change).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Safe, inexpensive, and easy to administer
even by inexperienced persons (e.g., nurse), psychophys-
ical lifting end point, and unconstrained lifting (no ana-
tomical stabilization or control of speed/acceleration vari-
ables) truly reflecting self-selected “real-world” lifting
techniques.

Caveats and cautions. Cannot be applied in patients
taking rate-limiting cardiac medication. Inability to dis-
criminate the “weak link” anywhere along the biome-
chanical lifting chain.

Approximately 7–11% of patients with CLBP will not be
able to complete a lifting cycle before treatment, leaving
much room for improvement.

Clinical usability. The results on reliability, especially
the LOA, the lack of responsiveness, and a rather high
MCIC, are a major concern. Even though most of these
studies used the alternative outcome (amount of com-
pleted lifting cycles), we recommend not using the PILE as
an outcome measure in the treatment of patients with
CLBP.

Research usability. There is sufficient evidence on the
construct and content validity as well as moderate predic-
tive validity to use the PILE for research, especially for in-
creasing our insight in the complicated interaction between
physical and psychosocial factors on frequent lifting, which
is often impaired in patients with disabling CLBP. It is an
easy to learn and administer test, cheap, and not highly time
consuming, which needs only a limited amount of equip-
ment. Despite a potential temporary increase of pain, the
test appears to be safe for patients with CLBP.

QUEBEC BACK PAIN DISABILITY SCALE
(QBPDS)

Description

Purpose. Measures the level of functional disability
(78). This questionnaire was originally developed to mon-
itor and compare patient progress (78). This questionnaire,
developed for ambulatory patients with various disability
levels and developed for researchers and clinicians, has
since been used in various populations (acute low back
pain [LBP] [79], chronic disabling pain [75], sacroiliac
joint dysfunction [80], lumbar spinal stenosis [81], under-
going disc surgery [82], and posterior surgical decompres-
sion [83]) and settings.

The studies describing the development and the mea-
surement properties of the QBPDS were published by Ko-
pec et al in 1996 and 1995, respectively (78,84). According
to the results of these initial development studies, the
authors suggested a few changes regarding the scale’s for-
mat and the wording of some of the items to reach the final
version of the questionnaire (84).

Content. Items represent elementary daily activities that
patients with back pain might perceive difficult to per-

form. Items can be classified into 6 domains of activity
affected by back pain: bed/rest (items 1–3), sitting/stand-
ing (items 4–6), ambulation (items 7–9), movement (items
10–12), bending/stooping (items 13–16), and handling of
large/heavy objects (items 17–20) (78).

Number of items. 20 items.
Response options/scale. For each item, a 6-point Likert

scale (0–5) to indicate the level of difficulty is used, where
0 ! “not difficult at all,” 1 ! “minimally difficult,” 2 !
“somewhat difficult,” 3 ! “fairly difficult,” 4 ! “very
difficult,” and 5 ! “unable to do.” Kopec et al suggested
using this scale’s format rather than the numerical 11-
point scale (0–10) used in the development studies (84).

Recall period for items. Patients are asked to answer the
QBPDS according to the difficulty they have to perform the
activities the current day (“today”).

Endorsements. The QBPDS is included in the few back-
specific questionnaires recommended in literature (9,10).

Examples of use. Alschuler KN, Theisen-Goodvich ME,
Haig AJ, Geisser ME. A comparison of the relationship
between depression, perceived disability, and physical
performance in persons with chronic pain. Eur J Pain
2008;12:757–64 (75).

Cusi M, Saunders J, Hungerford B, Wisbey-Roth T, Lucas
P, Wilson S. The use of prolotherapy in the sacroiliac joint.
Br J Sports Med 2010;44:100–4 (80).

Almeida DB, Prandini MN, Awamura Y, Vitola ML,
Simiao MP, Milano JB, et al. Outcome following lumbar
disc surgery: the role of fibrosis. Acta Neurochir (Wien)
2008;150:1167–76 (82).

Verbunt JA, Sieben JM, Seelen HA, Vlaeyen JW,
Bousema EJ, van der Heijden GJ, et al. Decline in physical
activity, disability and pain-related fear in sub-acute low
back pain. Eur J Pain 2005;9:417–25 (85).

Sanchez K, Papelard A, Nguyen C, Jousse M, Rannou F,
Revel M, et al. Patient-preference disability assessment for
disabling chronic low back pain: a cross-sectional survey.
Spine (Phila Pa 1976) 2009;34:1052–9 (86).

Reneman MF, Jorritsma W, Schellekens JM, Goeken LN.
Concurrent validity of questionnaire and performance-
based disability measurements in patients with chronic
nonspecific low back pain. J Occup Rehabil 2002;12:
119–29 (87).

Van den Hout JH, Vlaeyen JW, Heuts PH, Zijlema JH,
Wijnen JA. Functional disability in nonspecific low back
pain: the role of pain-related fear and problem-solving
skills. Int J Behav Med 2001;8:134–48 (88).

Wilhelm F, Fayolle-Minon I, Phaner V, Le-Quang B,
Rimaud D, Bethoux F, et al. Sensitivity to change of the
Quebec Back Pain Disability Scale and the Dallas Pain
Questionnaire. Ann Phys Rehabil Med 2010;53:15–23 (89).

Practical Application

How to obtain. A web site (http://www.tac.vic.gov.au/
upload/Quebec-Back-Pain.pdf) provides free access to the
questionnaire in English. A copy of the questionnaire is
also available in the publication by Fritz and Irrgang (79).

Method of administration. The QBPDS is normally
completed by patients using paper and pen. It can also be
administered by mail (90) or telephone (78).
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Scoring. Items are not weighted and the total score is
calculated by adding up the scores of each items. There are
no specific instructions in case of item omission. Some-
times scores are given for each domain (89).

Score interpretation. Scores range from 0 (no disability)
to 100 (maximal disability).

Respondent burden. Self-administration takes '5 min-
utes (84,91). No specific difficulty has been reported re-
garding item reading or understanding.

Administrative burden. Time to administer and to
score the questionnaire is short; training necessity is not
reported.

Translations/adaptations. The questionnaire has been
translated into French (French-Quebec) (78). The use of
the French-Quebec version in patients living in France did
not cause major problems (91). The QBPDS has been cul-
turally adapted to Dutch (90), Iranian (92), Brazilian Por-
tuguese (93), Turkish (94,95), and Arab (Maroc) (96).

Psychometric Information

Method of development. Several steps (involving clini-
cians and patients) have been conducted to develop the
QBPDS. Forty-eight items designed to assess limitations in
elementary activities by using a numerical 11-point scale
(ranging from 0 [not difficult at all] to 10 [extremely diffi-
cult]) to measure the level of difficulty were administered
to 242 ambulatory patients from various settings who
sought care for back pain. Patients were asked additional
questions concerning item relevance and clarity. Test–
retest, responsiveness, and homogeneity of the item
analyses were performed; a statistical method based on
item-response theory was applied to evaluate the discrim-
inating ability of each item. Final item selection was
guided by the analysis as well as by practical consider-
ations. A major concern was to ensure that all types of
physical activities relevant to back pain were represented.
Developers also wanted the questionnaire to be highly
reliable and discriminative over a wide range of disability
levels, while at the same time being practical and accept-
able to both patients and clinicians (78). Finally, 20 items
representing 6 empirically derived categories of activity
were selected (84).

Acceptability. The QBPDS appears acceptable to both
patients and clinicians (78,91). Kopec et al reported low
item omission (range 0.7–1.8%) (84). A higher rate of in-
complete questionnaires (10.8%) was reported for ques-
tionnaires administered by mail (90).

According to some patients, a few items lack precision
and the choice between response options 0 and 1 and
between 4 and 5 is not always easy, and the item “throw a
ball” surprised some patients (91). No ceiling or floor
effects were reported (49).

Reliability. Internal consistency. The development
study revealed a high internal consistency (Cronbach’s ! !
0.96) using the original numerical 11-point scale (84). Sim-
ilar high internal consistency is confirmed for the 6-point
Likert scale (0–5) in other languages (Cronbach’s ! !
#0.90) (90,92,93,95).

Reproducibility. Reproducibility is good: the develop-
ment studies (numerical 11-point scale) revealed high

Pearson’s correlation coefficients for all items (78) and an
intraclass correlation coefficient (ICC) based on 2 self-
administrations (spaced by 1–14 days, median 3.8 days) of
0.92 (84).

Davidson and Keating (49) studied test–retest reliability
(6-week interval) with the 6-point Likert scale in 47 pa-
tients who were seeking treatment for LBP and who re-
ported no change during the 6 weeks. They reported an
ICC, SEM, and minimum detectable change (MDC) of 0.84
(95% confidence interval [95% CI] 0.73–0.91), 8 (95% CI
6–10), and 19 (95% CI 14–24), respectively. A similar
study in patients with chronic LBP reported a slightly
lower SEM (5.7) and smallest detectable change (15.8) (97).

Recently, Hicks and Manal reported an ICC, SEM, and
MDC of 0.94, 4.73, and 11.04, respectively, in community-
dwelling patients ages 62 years or older with current LBP
(mean test–retest interval of 11 days) (98).

Studies in other languages also revealed good reliability,
with an ICC generally "0.9 (90,93,95).

The test–retest reliability (4-week interval) appeared
lower in a group of patients with acute LBP (0.55) (79).

Validity. Content and face validity. Content and face
validity was good (99), as the questionnaire contains var-
ious domains of activity that were selected by patients and
health care providers, and has good measurement proper-
ties (78). Due to the poor response rate, developers did not
include questions on sexual activities, although it may be
important (78).

However, although patients were involved in the devel-
opment questionnaire, disability of the activities assessed
by the QBPDS does not necessarily seem to be the priority
(86).

Construct validity. The scale is able to discriminate be-
tween groups of patients that are expected to differ in the
disability level (84) or self-rated health (98).

Internal construct validity. Kopec et al (78) reported a
relatively high degree of interitem correlation (ranging
from 0.24–0.87) as well as a very high item-total correla-
tion (range 0.59–0.86). Later, the literature reported interi-
tem correlations lower than 0.80 (suggesting absence of
redundancy) (91) and item-total correlation ranging from
0.44–0.83 (90,91).

External construct/convergent validity. The QBPDS cor-
related strongly with other self-reported functional limita-
tion measures such as the Roland-Morris Disability Ques-
tionnaire (RDQ), the Oswestry Disability Index (ODI), and
the physical function subscale of the Short Form 36 (r !
0.77, 0.80, and 0.72, respectively) (84). Correlations with
pain were weak to moderate (r ! 0.54) (84).

Recent studies confirmed moderate to strong associa-
tions with other disability questionnaires, with correlation
coefficients ranging from 0.6–0.91 (87,90–93,95,98), and
moderate to weak correlations with pain (90,92,93,95),
direct measure of physical function (75,81,87,95), and psy-
chosocial variables (91,98).

Ability to detect change. The few studies dealing with
this measurement property (49,79,84,97,100) appeared
heterogeneous in populations, the external criterion used,
and statistical methods to estimate minimal important
change, resulting in a wide range of values.
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Responsiveness. Responsiveness was good and similar
to the ODI and RDQ (49); in the original studies the items
proved highly sensitive to change (78) and the scale ap-
peared able to detect relatively small changes in the level
of disability over time (84). Although the difference in
change scores between patients who said they had im-
proved and those who said they had deteriorated was
significant, the Norman-Streiner coefficient of sensitivity
was low (0.26).

Davidson and Keating reported a standardized response
mean (SRM) of 0.49 (49); however, Wilhelm et al reported
a high sensitivity to change for the QBPDS (SRM 0.80,
effect size 0.62) for the total score as for the score of the 6
specific domains (89).

A recent study (97) focusing on the ability of the QBPDS
to detect change in patients with chronic LBP referred for
a multidisciplinary treatment performed a receiver oper-
ating characteristic analysis, and revealed an area under
the curve (AUC) of 0.850 points (versus 0.740 and 0.870 in
the studies by Davidson and Keating and Fritz and Irrgang,
respectively) (49,79). Based on score change (expressed as
the percentage) from baseline, the AUC was 0.856 (97).

Interpretability. The literature reported minimal impor-
tant change (MIC) values ranging from 8.5–32.9 points in
patients with back pain (53). This is mainly due to the
heterogeneity of the studies. Recently, a group of experts
with a particular focus on primary care proposed consid-
ering the MIC for the QBPDS as a decrease of 20 points or
30% relative to the baseline score without taking into
account the statistical method used (53). However, they
specified that different MICs may be more appropriate for
different populations and contexts.

A recent study focusing on the ability of the QBPDS to
detect change in patients with chronic LBP referred for a
multidisciplinary treatment revealed an optimal cutoff
value of 5 points based on a receiver operating character-
istic analysis (versus 15 points in the study by Fritz and
Irrgang [79]), and 18.1% when the score change was ex-
pressed as the percentage from baseline (97). This study
confirmed that the baseline score has an impact on the
magnitude of the optimal cutoff score (97).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. This questionnaire measures the level of
functional disability in daily life, which is essential in
patients with LBP. Furthermore, it is short, easy to use,
and acceptable (for patients and clinicians); has good clini-
metric properties (reliability, face and construct validity,
ability to detect changes); and is available in several vali-
dated translated versions. Therefore, it belongs to the few
back-specific disability questionnaires recommended in
literature (2).

Caveats and cautions. Because the authors of the origi-
nal version suggested a few changes (regarding the scale’s
format and the wording of some of the items) following the
2 development studies (78,84), one cannot be sure that all
clinimetric properties reported in those studies are iden-
tical for the newly proposed version.

Despite the rather good clinimetric properties, the use of

the QBPDS still remains much less frequent than the RDQ
or ODI.

Clinical usability. The administrative and respondent
burden of the QBPDS is extremely low, and thus easy for
clinical use. The absence of a consensus regarding inter-
pretability values resulting from the limited studies with a
high level of heterogeneity makes the interpretation of
individual score change difficult.

Research usability. The good clinimetric properties of
the QBPDS support using it in research.

ROLAND-MORRIS DISABILITY
QUESTIONNAIRE (RDQ)

Description

Purpose. The RDQ was designed in 1983 (101) for use in
primary care research to assess physical disability due to
low back pain (LBP). It has extensively been used in clin-
ical practice in different settings (primary care, injured
workers, and multidisciplinary rehabilitation center) to
monitor progress in patients with acute, subacute, and
chronic LBP and sciatica (1,102). The original description
of the RDQ included a pain rating scale that is not recom-
mended and consequently used anymore (41).

Some modifications have been proposed: 1) changing
the phrase “because of my back pain” into “because of my
back or leg problems” to make it suitable for patients with
sciatica (103), 2) reducing the 24 items to 18 due to ana-
lysis of redundancy (104), 3) removing 5 items to improve
responsiveness and adding 4 additional items, resulting in
a 23-item RDQ (103), and 4) changing the timeframe from
the last 24 hours into “how many days of the previous
month” the patient has been affected (105).

As these modifications resulted in only modest improve-
ments, or have been insufficiently validated, the use of the
original version has been recommended (41,42,102). In
this review, only data regarding the 24-item original RDQ
are shown.

Content. The items represent the execution of daily
physical activities and functions that may be affected by
LBP, such as housework, sleeping, mobility, dressing, get-
ting help, appetite, irritability, and pain severity. Although
it is called a “disability” scale, it contains elements of
impairment, disability, and handicap according to the In-
ternational Classification of Functioning, Disability and
Health (78,106,107).

Number of items. 24 items, no subscales.
Response options/scale. In the original version, a pa-

tient has to tick a box against the statements that apply to
him and leave them blank otherwise. Modified versions
use a “yes” and “no” response option for each item
(108,109).

Recall period for items. Relates to the last 24 hours.
Endorsements. Deyo et al (42) recommended using the

RDQ (or the Oswestry Disability Index [ODI]) in a standard
set of outcome measures for back pain. However, since
then, in several reviews about functional status measures
in back pain, no specific recommendations for a specific
measurement tool were made (1,102).
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Examples of use. Smeets RJ, Vlaeyen JW, Hidding A,
Kester AD, Van Der Heijden GJ, Knottnerus JA. Chronic
low back pain: physical training, graded activity with
problem solving training, or both? The one-year post-treat-
ment results of a randomized controlled trial. Pain 2008;
134:263–76 (58).

Artus M, van der Windt DA, Jordan KP, Hay EM. Low
back pain symptoms show a similar pattern of improve-
ment following a wide range of primary care treatments: a
systematic review of randomized clinical trials. Rheuma-
tology (Oxford) 2010;49:2346–56 (110).

Wilkens P, Scheel IB, Grundnes O, Hellum C, Storheim
K. Effect of glucosamine on pain-related disability in pa-
tients with chronic low back pain and degenerative lumbar
osteoarthritis: a randomized controlled trial. JAMA 2010;
304:45–52 (111).

Lamb SE, Hansen Z, Lall R, Castelnuovo E, Withers EJ,
Nichols V, et al. Group cognitive behavioural treatment for
low-back pain in primary care: a randomised controlled
trial and cost-effectiveness analysis. Lancet 2010;375:
916–23 (112).

Hay EM, Mullis R, Lewis M, Vohora K, Main CJ, Watson
P, et al. Comparison of physical treatments versus a brief
pain-management programme for back pain in primary
care: a randomised clinical trial in physiotherapy practice.
Lancet 2005;365:2024–30 (113).

Mannion AF, Muntener M, Taimela S, Dvorak J. A ran-
domized clinical trial of three active therapies for chronic
low back pain. Spine (Phila Pa 1976) 1999;24:2435–48
(114).

Practical Application

How to obtain. A free download of the questionnaire in
different languages is available from www.rmdq.org/
Download.htm. Queries may be sent to mroland@man.
ac.uk. A copy is available in the original publication (41).

Method of administration. A self-completed question-
naire on paper and an electronic version. Both versions
seem equivalent and can be used interchangeably (115).
The RDQ can also be administered by telephone (41,109).

Scoring. Items are not weighted. The total score is cal-
culated by adding up the “yes” answers or the items
checked by the patient. Scoring does not include an absti-
nence option (as a result, the denominator remains 24 even
if the statement is not applicable to the patient), which
may be problematic.

Score interpretation. Scores range from 0 (no disability)
to 24 (maximal disability). Female patients more fre-
quently select item 5, “using a handrail to get upstairs,”
and item 7, “holding on to something to get out of chair,”
and patients ages "65 years more often select item 5
(116,117). In the original study describing the natural his-
tory/evolution of LBP, median RDQ scores were 11, 8, and
4 on presentation, 7 days later, and 1 month later, respec-
tively. Stratford et al (118) reported that 68% of patients
with mechanical LBP had initial scores ranging from 7–17.

Respondent burden. Completion takes '5 minutes
(119). The RDQ is short and readily understood by patients
(52).

Administrative burden. Scoring takes "1 minute.
Training is not necessary.

Translations/adaptations. Translations are available in
Arabic (Egyptian), Bulgarian, Chinese, Croatian, Czech,
Danish (120), Dutch (121), English (Canadian, US, Austra-
lian), Flemish, French (122), German (123), Greek (124),
Hungarian, Icelandic, Iranian (92), Italian (125), Japanese
(126), Korean, Norwegian (127), Polish, Portuguese (128),
Brazilian Portuguese (129), Moroccan (130), Romanian,
Russian, Spanish (131), Argentinean (132), Columbian,
Mexican, Puerto Rican, Venezuelan, Swedish (133), Thai,
Tunisian (134), and Turkish (117), as well as for India
(Hindi, Kannada, Marathi, Tamil, Telugu, Urdu). Several
of these versions have not been validated.

Psychometric Information

Method of development. The RDQ (101) includes 23
items selected from the Sickness Impact Profile (a 136-item
health status measure) (135); 15 relate to the physical
category, 3 to sleep and rest, 2 to psychosocial, 2 to home
management, and 1 to eating. An additional item (“my
back is painful almost all the time”) is related to the
frequency of back pain. The authors chose these items
because they describe activities usually affected by LBP;
the phrase “because of my back pain” was added to all
items to make it specific to LBP and to exclude disability
due to another cause.

Acceptability. The RDQ appears acceptable to both pa-
tients and clinicians. It is more discriminative in patients
who have relatively little disability rather than a high level
of disability (41). Proportions of items omitted by the
patients are scarcely reported. Kovacs et al (131) and
Scharovsky et al (132) reported no missing values com-
pared to 19% and 18%, respectively, in the ODI. The
Brazilian RDQ proved to be easy to understand and in 94%
of the patients, no item was missing (129). In workers with
back injury claims, 14.6% did not answer "1 items (109).

Neither floor nor ceiling effects were seen at baseline
among workers with recent work-related back injuries
(109,136). In a study of patients with mild to moderate low
back pain, 22% scored #2 at baseline, including 4.9% who
scored 0 (137).

Reliability. Good internal consistency is reported, with
Cronbach’s alpha ranging from 0.84–0.96 (41,106,109,127,
130,138,139). Reliability for short time intervals (1–14
days) (101,132) is higher compared to intervals longer than
6 weeks (49,140). Pearson’s correlation coefficients for test–
retest in patients with acute/subacute LBP are 0.91 for the
same day (101), 0.88 for 1 week (133), and 0.83 for 3 weeks
(141). In patients with chronic LBP, a correlation coeffi-
cient of 0.72 (interval 2 days to 6 months) was found (140).

The intraclass correlation coefficients (ICCs) for test–
retest in patients with acute/subacute LBP are 0.93 for
1–14 days (106), 0.91 for 2 weeks (142), and 0.86 for 3–6
weeks (118). In a mixed group of patients with acute/
subacute and chronic LBP referred for physiotherapy, the
ICC ranged from 0.42–0.53 (interval of 6 weeks) (49). Al-
most all studies with a time interval of #2 weeks have
lower ICCs than the studies with a shorter interval (142).

In a mixed group of patients with acute/subacute and
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chronic LBP, SEMs of 3.7 and 4.1, respectively, are re-
ported (49). The SEM depends on the statistical method
used, time interval, and definition of unchanged patient,
and for patients with chronic LBP it ranged from 1–2.1,
1.3–2.5, and 1.7–2.2, respectively (143).

Minimum detectable change (MDC) also depends on
time interval (range 3.7–6.9), definition of “unchanged”
patients (range 4.8–6), type of SEM measurement (range
2.7–5.8), treatment type (range 5.4–5.6), and baseline
scores (range 5.5–6) (143). Other reports of MDC are gen-
erally in line with these ranges (118,127,144,145).

Limits of agreement (LOA) tend to increase as time be-
tween tests increases for patients with chronic LBP. De-
moulin et al (143) reported almost double values (range
%5.8 to 7.8) for a time interval of 12 or more weeks com-
pared to 1–2 weeks (range %3.5 to 3.9). For short intervals
(2 weeks), LOA varied from %4.6 to 6.2 (142).

Validity. Content and face validity. Only a limited
range of problems in physical daily activities related to
back pain is assessed. Evaluation of the different activities
specified by patients with LBP produced a list of 325
activities (pooled in 56 similar activity groups) compared
to the 24 items in the RDQ (146).

The RDQ contains a small number of psychosocial items
that are not related to functional limitation per se, e.g.,
appetite, irritability.

Construct validity. RDQ scores correlate moderately to
strongly with other self-reported disability measures: the
Quebec Back Pain Disability Scale (r ! 0.60) (84,87), the
ODI (r ! 0.50) (52,87,147), the Back Pain Functional Scale
(r ! 0.79) (148), the Aberdeen Back Pain Scale (r ! 0.68)
(149), the Isernhagen Works Systems Functional capacity
(r ! %0.20) (87), and the EuroQol (r ! %0.50) (149,150).

RDQ scores show weak to modest correlations with pain
intensity (range 0.26–0.57) (149–151), physical impair-
ment tests such as the straight-leg raising test, and flexion
range of motion (range 0.27–0.44) (152).

The RDQ largely satisfies the Rasch model for unidimen-
sionality (108). However, there are insufficient items of
higher difficulty to sufficiently evaluate persons with mild
disability. Some misfitting items have been found and
many of the items are of moderate difficulty with few easy
or difficult items. This means that it is easier to detect
change for individuals who start with scores in the middle
of the range than those who start with high or low scores.

Ability to detect change. The magnitude of responsive-
ness is dependent on the type of external criteria used
(153). Furthermore, the time interval between tests, inter-
pretation of the general perceived effect scale, and baseline
scores have a considerable impact on the responsiveness
indicators of the RDQ (143).

Several authors comparing the RDQ and ODI have con-
cluded that the RDQ is more sensitive to change (2,102),
especially for minor levels of functional limitation. How-
ever, the RDQ may be relatively insensitive to deteriora-
tion in the patients’ condition.

Responsiveness statistics, such as areas under curves
(AUCs), ranged from 0.68–0.93 (49,51,52,102,137,154).
Demoulin et al (143) reported different AUC scores for
different definitions of unchanged patients (range 0.83–

0.90) and baseline scores (range 0.89–0.91). Effect sizes
ranged from 0.50–1.60 (49,103,106,118,146).

Standardized response means (SRMs) ranged in patients
with subacute/chronic LBP from 0.55–0.90 for a time in-
terval of 6 weeks (49,149) to 0.72 (6 months) and 0.83 (1
year) (149). SRMs (3-week period) were 1.34 for patients
with acute LBP, 0.80 for patients with subacute LBP, and
0.48 for patients with chronic LBP (155). For another pop-
ulation with chronic LBP (interval of 28 weeks), the SRM
ranged from 1.33–2.64 (153).

Cutoff points for relevant improvements strongly de-
pend on baseline severity and methods used for estimation
of minimum clinically important change (MCIC)
(143,145,153). Systematic reviews concluded that as an
approximate guide, changes of 2–3 points on the RDQ
between groups should be considered the MCIC (41,145).
Kovacs et al (145) reported for patients with subacute and
chronic LBP a MCIC ranging from 2.5–6.8 points in pa-
tients with baseline scores below 10 points, and from
5.5–13.8 in patients with baseline scores "15 points.

Based on an expert consensus, a 30% change from base-
line was proposed as a clinically meaningful improve-
ment, which normally means an absolute change of 5
points (53).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The RDQ is the most comprehensively vali-
dated measure in low back pain. It is short, simple to
complete, and readily understood by patients and clini-
cians. Psychometric properties are acceptable to good and
the RDQ is available in many language versions. It can be
used in patients with acute, subacute, and chronic LBP.

Caveats and cautions. There is some evidence that the
RDQ does not provide a sufficient spread of items repre-
senting activities on a continuum from easy to hard (116).
The poor fit of some items to the factor “disability” needs
further attention (108,116). Garrat (108) stated that the
RDQ could be improved through the removal of items with
poor fit statistics and the addition of items toward the
extremes of the scale hierarchy. None of the versions have
sufficient items of higher difficulty to assess persons with
low levels of disability, making it inadequate for assessing
function in patients with little disability (116).

Clinical usability. The administrative and respondent
burden is very low. RDQ scores and changes scores must
be interpreted with caution due to poor-fitting items and
the fact that the RDQ does not appear to have interval-level
properties. It is inadequate for use in patients with little
disability.

Research usability. The psychometric quality is suffi-
cient for using the RDQ in research. Score distributions
must be examined before statistical analysis and Rasch-
transformed scores can be used to adjust for the imperfec-
tions in the scale hierarchy (108).
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Measures of Work Disability and Productivity
Rheumatoid Arthritis Specific Work Productivity Survey (WPS-RA), Workplace Activity
Limitations Scale (WALS), Work Instability Scale for Rheumatoid Arthritis (RA-WIS),
Work Limitations Questionnaire (WLQ), and Work Productivity and Activity Impairment
Questionnaire (WPAI)

KENNETH TANG,1 DORCAS E. BEATON,1 ANNELIES BOONEN,2 MONIQUE A. M. GIGNAC,3 AND
CLAIRE BOMBARDIER4

INTRODUCTION

The impact of arthritis on work is an area of increasing
research interest and a growing number of outcome mea-
sures to quantify such impact have become available in
recent years. Recent reviews from an Outcome Measures in
Rheumatology initiative have broadly identified 24 instru-
ments in this area (1,2), though only 11 had been used in
arthritis to date. Previous studies have shown that these
measures only moderately correlate with each other (3–
10), therefore it is important to recognize that available
instruments offer distinct perspectives on health-related
work impacts. For example, some measures are aimed at
examining degree of difficulties with specific workplace
activities, while others are designed to quantify the extent
of absenteeism (e.g., number of days off work) and/or

presenteeism (e.g., being at work but working at reduced
productivity, also referred to as “at-work productivity
loss” or “at-work disability”). Also available are instru-
ments focused on assessing related concepts such as work
“performance,” “efficiency,” “instability,” or degree of “in-
terference” at work. For the purpose of this review, we
have adopted a broader approach and consider a diverse
range of available measures that offer varying perspectives
and approaches to quantifying the impact of health prob-
lems on work (Table 1).

Beyond their diverse conceptual foci, existing instru-
ments also differ in terms of their scope of measurement
(e.g., impact on employment work versus nonpaid work
and/or leisure activities), disease attribution (e.g., disease
specific versus generic), length (e.g., number of sections
and items), and recall period. Some are designed as “mod-
ular” instruments that assess work impacts using a series
of global rating scales and discrete items (often organized
into multiple sections) that are generally not intended to
be summative. Others are classic “psychometric” mea-
sures consisting of summative items that inform disease
impact on different specific aspects of work (contributes to
an overall construct). Specific impacts examined at the
item level may include problems meeting the physical
demands of work, challenges associated with time man-
agement, difficulties maintaining interpersonal relation-
ships at work, cognitive concerns (e.g., worries about con-
tinued employability), and/or issues related to symptom
control/exacerbation and fatigue. The diversity of avail-
able measures is a strength in this growing field and has
accommodated the growing interest to apply these tools
for a broad range of purposes in arthritis. For example,
these measures have been used to examine the epidemiol-
ogy (e.g., population trends, determinants) of work disabil-
ity/participation in the arthritis population, to evaluate the
effectiveness of clinical or workplace interventions (e.g.,
clinical trials), and also, to estimate the economic costs of
health-related work productivity loss at the societal level.

Five specific measures were selected for a detailed re-
view in this article. These were chosen on the basis of 2
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main criteria: the availability of measurement evidence
specific to the arthritis population (primarily osteoarthritis
or inflammatory arthritis), and evidence of previous re-
search application in arthritis populations beyond psycho-
metric testing. By these selection criteria, both modular
and psychometric measures were represented. Measures
chosen included the Rheumatoid Arthritis Specific Work
Productivity Survey (11), Workplace Activity Limitations
Scale (12), Work Instability Scale for Rheumatoid Arthritis
(13), Work Limitations Questionnaire (14), and Work Pro-
ductivity and Activity Impairment Questionnaire (15). It
should also be recognized that disease-specific variants of
2 of the 5 selected measures are available for ankylosing
spondylitis (i.e., the Work Productivity and Activity Im-
pairment Questionnaire for Ankylosing Spondylitis [16],
and the Ankylosing Spondylitis Work Instability Scale
[17]); however, these measures will not be presented in
this review. Also, we have emphasized psychometric evi-

dence primarily in arthritis populations, notwithstanding
that evidence in nonarthritis soft tissue musculoskeletal
conditions (e.g., low back pain, upper-extremity disorders)
and other nonmusculoskeletal disorders are also available
for a number of these measures.

RHEUMATOID ARTHRITIS SPECIFIC WORK
PRODUCTIVITY SURVEY (WPS-RA)

Description

Purpose. Measures the impact of rheumatoid arthritis
(RA) on the productivity of employment work, household
work, and daily activities. The original version of WPS-RA
was published in 2009, primarily intended for use in clin-
ical trials (11).

Content. Assesses the number of days of work absence
(absenteeism), number of days with reduced work produc-

Table 1. Summary of measures of role functioning and productivity at work, sorted by year of original publication

Author, year (ref.) Measure
Measure

type*
No. items/
sections† Scope‡

Osterhaus et al, 1992 (18) Osterhaus Technique (OST) M 4 A, P
Reilly et al, 1993 (15) Work Productivity and Activity Impairment-

General Health (WPAI)§
M 6 A, P

Van Roijen et al, 1996 (19) Health and Labor Questionnaire (HLQ) M 14 A, P
Endicott et al, 1997 (20) Endicott Work Productivity Scale (EWPS) Ps 25 P
Kopec et al, 1998 (21) Occupational Role Questionnaire (ORQ) Ps 8 P
Brouwer et al, 1999 (9) Quantity and Quality Method (QQ) from the

Productivity and Disease Questionnaire
M 2 P

Amick et al, 2000 (22) Work Role Functioning-26 (WRF) Ps 26 P
Lerner et al, 2001 (14) Work Limitations Questionnaire-25 (WLQ-25)§ Ps 25 P
Altshuler et al, 2002 (23) Life Functioning Questionnaire (LFQ) M 16 A, P
Koopman et al, 2002 (24) Stanford Presenteeism Scale-6 (SPS-6) Ps 6 P
Kumar et al, 2003 (25) Health-Related Productivity Questionnaire Diary

(HRPQ-D)
M 9 A, P

Kessler et al, 2003 (26) World Health Organization Health and Work
Performance Questionnaire (HPQ)§

M 13 A, P

Gilworth et al, 2003 (13) Work Instability Scale for Rheumatoid Arthritis
(RA-WIS)§

Ps 23 P

Goetzel et al, 2003 (27) Work Productivity Short Inventory (Wellness
Inventory by Pfizer) (WPSI)

M 4 A, P

Shikiar et al, 2004 (28) Health and Work Questionnaire (HWQ) M 5 P
Turpin et al, 2004 (6) Stanford Presenteeism Scale-13 (SPS-13) Ps 13 A, P
Gignac et al, 2004 (12) Work Activity Limitations Scale (WALS)§ Ps 12 P
Stewart et al, 2004 (29) Work and Health Interview-The American

Productivity Audit (WHI)
Ps 7 A, P

Burton et al, 2004 (30,31) Work Limitations Questionnaire-8 (WLQ-8) Ps 8 P
Beaton et al, 2005 (32) Work Limitations Questionnaire-16 (WLQ-16) Ps 16 P
Munir et al, 2005 (33) Work Limitations Questionnaire, 6 items (WLQm) Ps 6 P
Feuerstein et al, 2005 (34) Workstyle Scale-Long Version (WSL) Ps 91 P
Feuerstein et al, 2006 (35) Workstyle Scale-Short Version (WSS) Ps 32 P
Van Roijen, 2007 (36) Short Form-Health Labor Questionnaire (SF-HLQ) M 11 A, P
Osterhaus et al, 2009 (11) Rheumatoid Arthritis Specific Work Productivity

Survey (WPS-RA)§
M 9 A, P

* Modular measure (M) consists of series of global rating scales (e.g., visual analog scales or numeric rating scales) and discrete items generally not
intended to be summative; contents may be organized into multiple sections within a questionnaire. Psychometric measure (Ps) consists of summative
items that contributes to overall concept (can be multidimensional, i.e., consisting of subscales).
† For modular measures organized by sections, the number of sections (not items) are indicated; count excludes sociodemographic items/sections
unless directly pertaining to employment work (e.g., current work status, employment income).
‡ Absenteeism (A) examines work status and/or extent of time/frequency of being off work (e.g., sick leave). Presenteeism (P) examines on-the-job
impact (e.g., productivity loss associated with reduced work efficiency, or degree of workplace activity limitations).
§ Identified as a candidate Outcome Measures in Rheumatology work productivity outcome measure (2).
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tivity, and degree of interference on work productivity due
to RA (presenteeism).

Number of items. 9 questions (Q), organized into 3 sec-
tions. Section I: employment status, type of work (Q1);
section II: employment work (days of work missed [Q2],
days with productivity reduced by at least half [Q3], de-
gree of interference on work productivity [Q4]); and sec-
tion III: household work and activities (days of nonpaid
work missed [Q5], days with productivity reduced by at
least half [Q6], days missed family, social, or leisure activ-
ities [Q7], days with outside help [Q8], degree of interfer-
ence on [nonpaid] work productivity [Q9]).

Response options/scale. Unique for each individual
question. Q1: employed outside of home (yes/no), type of
work (8 options); Q2, Q3, and Q5–Q8: number of days
(count data); Q4 and Q9: global rating scale, 0–10 (0 ! no
interference, 10 ! complete interference).

Recall period for items. 1 month.
Endorsements. None. (The WPS-RA is 1 of 6 measures

identified as a candidate Outcome Measures in Rheuma-
tology work productivity outcome.)

Examples of use. The WPS-RA has been applied as a
secondary study end point to evaluate effects of certoli-
zumab pegol in RA (37,11), and also as an outcome to
evaluate the effects of certolizumab pegol with methotrex-
ate in RA (38).

Practical Application

How to obtain. Request for permission to use the
WPS-RA should be made to Global Health Outcomes Re-
search, UCB Pharma. A copy of the WPS-RA questionnaire
can be obtained at URL: http://www.biomedcentral.com/
content/supplementary/ar2702-S1.doc.

Method of administration. Currently intended for inter-
viewer administration, but there are future plans to de-
velop a self-administered version.

Scoring. Each of 9 questions is scored individually (i.e.,
8 separate outcome scores [Q1 not considered an out-
come]), item scores are not intended to be combined.

Score interpretation. Values for Q2, Q3, and Q5–Q8
reflect number of days impacted; for Q4 and Q9, higher
scores indicate greater interference of RA on work. Cut
points and normative values are not yet established.

Respondent burden. Low.
Administrative burden. Low, assuming interviewer ad-

ministration.
Translations/adaptations. English.

Psychometric Information

Method of development. The WPS-RA was developed
through a literature review on work productivity associ-
ated with RA or other chronic health conditions (e.g.,
migraine, depression) (11). Patients/workers were not di-
rectly involved in scale development, but item selection
emphasized patient-centered considerations (e.g., rele-
vance, burden).

Acceptability. In a randomized trial of 220 patients
with RA, Osterhaus et al (11) reported relatively low miss-
ing frequencies of 0.5% (Q6), 1.4% (Q8), 1.8% (Q9), and

0% for all other scale items. Q2, Q3, and Q5–Q8 provide
count data and may have propensity for floor effect. Read-
ability of WPS-RA items is high.

Reliability. Test–retest or interrater evidence not yet
available, internal consistency testing is not applicable.

Validity. Modest evidence to date. Relationship of the
WPS-RA with other work-specific measures has yet to be
assessed, but evidence of known group differences against
general health indicators is available. In Osterhaus et al
(11), WPS-RA item scores for Q2–Q4 (employment work)
were shown to differ (P " 0.05) between known groups (!
third quartile versus " first quartile) based on scores from
the Health Assessment Questionnaire disability index
(HAQ DI), Short Form-36 physical component summary
score (SF-36 PCS), and the SF-36 mental component sum-
mary score (MCS). Item scores for Q5–Q9 (household work
and daily activities) were also shown to differ (mostly P "
0.05) between known groups (! third quartile versus "
first quartile) based on scores from the HAQ DI, SF-36 PCS,
and SF-36 MCS.

Ability to detect change. There are no known reports to
date on the sensitivity of the WPS-RA to known changes in
work disability or productivity, but effect sizes have been
assessed in persons with RA in a 24-week certolizumab
pegol trial (11). For clinical responders based on the Amer-
ican College of Rheumatology (ACR20) criteria for 20%
improvement (i.e., individuals showing a large change),
standardized response mean (SRM) #0.8 (large effect size)
was observed for Q4, Q6, and Q9, SRM 0.5–0.8 (moderate
effect size) was shown for Q3 and Q5, and SRM "0.5
(small effect size) was shown for Q2, Q7, and Q8. For
ACR20 nonresponders (i.e., individuals showing small
change, no change, or deterioration), SRM "0.5 was evi-
dent for all WPS-RA items (Q2–Q9). In the same trial,
clinical responders based on improvements in the HAQ DI
(minimum clinically important difference [MCID] 0.22,
i.e., a large change in disability) had an SRM #0.8 for Q4
and Q6, SRM #0.5 for Q3 and Q5, and SRM "0.5 for Q2,
Q7, and Q8. Among HAQ DI nonresponders (i.e., small
change, no change, or deterioration), SRM "0.5 was ob-
served for all items (Q2–Q9). Some care is needed when
interpreting SRMs reported for nonresponders as these are
derived from assessing a pool of individuals who have
undergone varying degrees of change in the trial.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Provides broad coverage of impacts on sev-
eral work domains; questionnaire considers work impacts
from the perspectives of both absenteeism and presentee-
ism (at-work productivity) as well as impacts on both
employment work and nonpaid activities (e.g., household
work, social and leisure activities).

Caveats and cautions. Patients/workers were not di-
rectly involved in conceptualization or scale development.
Count data (number of days) are gathered for 6 of the 9
questionnaire items (proper statistical treatment required).
Evidence to support application beyond RA is not yet
available. There is a large number of “outcomes” (i.e., 8
separate scores derived, not intended to be summated/
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combined). Q2–Q4 pertains specifically to employment
work, therefore will not be relevant for persons who are
temporarily unemployed at the time of data collection (i.e.,
lead to missing values). Number of “days with productiv-
ity reduced by at least half” (Q3 and Q6) could be chal-
lenging to appraise and may overlook days where there is
also considerable impact but productivity is reduced by
less than half. Overall, there is limited psychometric test-
ing against work-specific indicators (to support validity
and responsiveness) to date, but it should be considered
that the WPS-RA is a relatively new measure with much
promise.

Clinical usability. Good potential, although more stud-
ies to establish clinical parameters (e.g., MCID, patient
acceptable symptomatic state) are needed. The WPS-RA
could be potentially useful for providing a more complete
view of disease impact (i.e., on both paid and unpaid
work) to facilitate decision making on clinical manage-
ment and issues around job modifications and work/life
balance. It is also a highly feasible measure given low
respondent and administrative burden.

Research usability. Research usability is promising.
There is emerging evidence of its application and psycho-
metric performance from clinical trials in RA. Low admin-
istrative and respondent burden.

WORKPLACE ACTIVITY LIMITATIONS
SCALE (WALS)

Description

Purpose. Measures limitations experienced while per-
forming workplace activities, including difficulties associ-
ated with upper-extremity functioning, lower-extremity
functioning, concentration at work, and the pace and
scheduling of work. The WALS is intended for arthritis
populations. Original publication in 2004 (12).

Content. Assesses difficulties with mobility, prolonged
sitting and standing, lifting, working with hands, crouch-
ing, bending or kneeling, reaching, scheduling, work
hours, pace of work, concentration, and meeting current
job demands. Respondents are asked to respond to ques-
tions assuming that assistance from others or gadgets and
equipment are not available.

Number of items. 11-item and 12-item versions of the
WALS are available. An item asking about “difficulties
concentrating on work” is not included in the 11-item
version. This item was added to the 12-item version based
on patient feedback.

Response options/scale. Four-point Likert scaling: from
no difficulty (score ! 0) to not able to do (score ! 3). Not
applicable to my job and difficulty unrelated to arthritis
response options are also available (both scored 0).

Recall period for items. “In general” or “typically.”
Endorsements. None. (The WALS is 1 of 6 measures

identified as a candidate Outcome Measures in Rheuma-
tology work productivity outcome.)

Examples of use. Has been used in samples with inflam-
matory arthritis (IA; e.g., rheumatoid arthritis [RA], psori-
atic arthritis), osteoarthritis (OA), and lupus. Examined as

a factor associated with arthritis-related work changes,
work transitions and job accommodations (12,39–41), be-
havioral coping efforts (42), arthritis–work spillover (43),
chronic job stress and strain (44), and disclosure of chronic
disease in the workplace (45).

Practical Application

How to obtain. Information on the WALS can be ob-
tained free of charge, from Monique Gignac, PhD, To-
ronto Western Research Institute at the University Health
Network, Toronto, Ontario, Canada. E-mail: gignac@uhn
res.utoronto.ca.

Method of administration. Self- or interviewer admin-
istration.

Scoring. Can be expressed as mean of all scale items
(range 0–3) or as a summed total score (summed score
range 0–33 for 11-item version or 0–36 for 12-item ver-
sion); mean values can be imputed for up to 2 missing
items.

Score interpretation. Higher scores indicate greater
workplace activity limitations. Preliminary data on cutoff
values have been examined (41).

Respondent burden. Low.
Administrative burden. Minimal.
Translations/adaptations. English.

Psychometric Information

Method of development. Items were based on a review
of the literature and were modeled after the Health Assess-
ment Questionnaire (HAQ) and modified to be specific to
workplace tasks and activities. Patients/workers were not
directly involved in the development of the scale.

Acceptability. In a sample of 250 workers with either
RA or OA, Beaton et al (3) reported WALS summed scores
to be available in 234 patients (6% completed "10 of the
11 scale items) with 0% at floor score (WALS ! 0) and
3.4% at ceiling score (WALS ! 33). Dhanhani (40) re-
ported "1% missing values for employed and not em-
ployed groups with lupus. Readability of WALS items is
high.

Reliability. For the 11-item WALS, Gignac et al (12,43)
and Gignac (42) reported a Cronbach’s alpha range from
0.78–0.81 (n ! 349–491 with OA or IA) over 4 time
points, each 18 months apart. In a sample of 250 workers
with either RA or OA, Beaton et al (3) reported a Cron-
bach’s alpha of 0.87. For the 12-item WALS, a Cronbach’s
alpha of 0.81 has been reported in a sample of 292 patients
with either OA or IA (44). Dhanhani (40) reported a Cron-
bach’s alpha of 0.86 for an employed sample with lupus
and 0.80 for those not working.

Validity. In a sample of 250 workers with either RA or
OA, Beaton et al (3) reported a correlation range of r !
0.43–0.66 against a series of work-oriented constructs
(self-reported global items); the WALS also showed mod-
erate-to-high correlations against other work-specific mea-
sures, including the 6-item Stanford Presenteeism Scale
(r ! 0.66), Endicott Work Productivity Scale (r ! 0.55),
Work Instability Scale for Rheumatoid Arthritis (r ! 0.77),
and Work Limitations Questionnaire Index (r ! 0.61).
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Moreover, the WALS also showed moderate correlations
against the HAQ disability index (r ! 0.66), self-rated
arthritis severity (r ! 0.62), and self-rated pain intensity
(r ! 0.67), which might be considered somewhat higher
than expected, given these were not work-specific indica-
tors. None of the comparators tested in this study might be
considered a gold standard reference indicator, but over-
all, there is moderate support for its construct validity.

Ability to detect change. In Beaton et al’s sample of 250
workers with either RA or OA (3), moderate responsive-
ness of the 11-item WALS to 1-year improvements (stan-
dardized response mean [SRM] $0.79) and 1-year deteri-
orations in work ability (SRM 0.50) were found (ranked
1st out of 5 at-work measures compared in the study),
but smaller effect sizes for 1-year improvements (SRM
$0.37) and 1-year deterioration in work productivity
(SRM 0.18) were observed (ranked 2nd out of 5 at-work
measures compared). In this analysis, single item global
indices of change were used to provide “reference” indi-
cators of change, and individuals showing varying magni-
tudes of change were pooled in the analysis (i.e., no strat-
ification of individuals based on magnitude of change).
Additional studies to examine the responsiveness of the
WALS to more defined changes (i.e., “smaller” versus
“larger”) in workplace activity limitations could be infor-
mative.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. This is a feasible measure that captures many
of the key perspectives of workplace activity limitations,
and has shown very good psychometric performance over-
all. Included in the scale is an assessment of potential
difficulties related to mobility (around workplace, to and
from work), which is often omitted in other work out-
comes. It also offers a difficulty unrelated to arthritis re-
sponse option (scored as 0), which is also quite unique. To
date, available psychometric evidence has been gathered
from samples with OA, IA, and lupus, suggesting potential
utility across different arthritis conditions.

Caveats and cautions. The WALS has yet to be exam-
ined to date as a true study end point or applied in clinical
trials. There is also limited current information on inter-
pretation of scores or cut points. Users should be aware of
the 2 different versions of the measure, which have shown
comparable levels of internal consistency (comparability
of other psychometric properties not yet known). Recall
time frame is not a specified time, but is “in general” or
“typically.”

Clinical usability. The WALS has good potential. It is a
feasible tool that can inform impact of disease at the “ac-
tivity” level (specific to the workplace). When used in
concert with other health indicators, it has the potential to
help guide clinical decisions related to management strat-
egies (e.g., the need for additional therapeutic or work-
place interventions) and vocational recommendations
and/or decisions (e.g., sick leave); establishing clinical
parameters (e.g., minimum clinically important difference,
patient acceptable symptomatic state) in future studies
will be useful to this end.

Research usability. Research usability is good, with low
respondent burden and minimal administrative burden.

WORK INSTABILITY SCALE FOR
RHEUMATOID ARTHRITIS (RA-WIS)

Description

Purpose. Measures the extent of work instability (WI),
which is defined as “a state in which the consequences of
a mismatch between an individual’s functional abilities
and the demands of his or her job can threaten continuing
employment if not resolved” (13). Originally developed
specifically for rheumatoid arthritis (RA).

Content. This is a psychometric (summative) measure
with items covering a broad range of specific work-related
issues (e.g., symptom control, time management, task dif-
ficulties at work, cognitive distresses due to concerns
about future employability) that may signify a functional
ability/job demands mismatch.

Number of items. 23.
Response options/scale. Dichotomous response options:

yes/no.
Recall period for items. “At the moment.”
Endorsements. None. (The RA-WIS is 1 of 6 measures

identified as a candidate Outcome Measures in Rheuma-
tology work productivity outcome.)

Examples of use. RA-WIS was assessed as a secondary
outcome in a clinical trial of anti–tumor necrosis factor
adalimumab on RA (46), and as an outcome for comparing
occupational therapy versus usual care in RA (47). Macedo
et al (48) examined the relationships between the Disease
Activity Score using 28-joint counts, Health Assessment
Questionnaire (HAQ) scores, and RA-WIS (as study out-
come). The RA-WIS also showed ability to predict arthri-
tis-related work transitions (e.g., disability leave of ab-
sence, reducing work hours, or job changes) among
workers with RA or osteoarthritis (OA) within 1 year (49).

Practical Application

How to obtain. The RA-WIS is copyrighted to the Psy-
chometric Laboratory for Health Sciences, University of
Leeds; further information available at URL: www.leeds.
ac.uk/medicine/rehabmed/psychometric/Scales3.htm.

Method of administration. Patient administration (self-
report).

Scoring. The RA-WIS is scored by summing responses
from all 23 scale items (scale range 0–23), no instructions
for missing value available; conversion into interval-level
scaling (derived from Rasch analysis) is available for OA
(50).

Score interpretation. Cut points have been established
to differentiate levels of WI: low "10, moderate 10–17,
and high #17 (13). This 3-level categorization has also
demonstrated predictive validity for arthritis-related work
transitions within 1 year (49).

Respondent burden. Low. Easy to read.
Administrative burden. Minimal.
Translations/adaptations. Available in 18 languages.

Adaptation of the RA-WIS requires explicit permission
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from Galen Research in Manchester. Cross-cultural valid-
ity of the RA-WIS has been shown for English, Dutch,
German, and French (51).

Psychometric Information

Method of development. Details of original develop-
ment of the RA-WIS are reported in Gilworth et al (13).
Qualitative interviews were conducted in individuals with
RA to identify key themes (job flexibility, good working
relationships, and symptom control) from which items
were generated; 76 initial statements were identified as
potential items, which were reduced to 36 items based on
ability to discriminate against 5 levels of work instability
as assessed by vocational experts, and then finally reduced
to 23 items based on assessment of fit to the Rasch model
(1-parameter item response theory approach).

Acceptability. In a sample of 250 workers with either
RA or OA, Beaton et al (3) reported that RA-WIS scores
were available in 223 patients (scores were not calculated
if #10% of items were missed), of whom 9.4% had the
floor score (RA-WIS ! 0), while 0.4% were at the ceiling
score (RA-WIS ! 23). Overall, readability of RA-WIS items
is high.

Reliability. Gilworth et al (13) reported a test–retest cor-
relation of r ! 0.89 (n ! 51); in a sample of 250 workers
with RA or OA (3), Kuder-Richardson Formula-20 (KR-20)
for the RA-WIS was 0.91 and item-total correlation ranged
from 0.34–0.71. KR-20 was 0.93 for 130 patients with OA
within this sample (50).

Validity. In a sample of 250 workers with RA or OA (3),
the level of correlation (Spearman’s rank correlation coef-
ficient) against work-oriented constructs (self-reported
global items) was r ! 0.54–0.74, which was considered
best among 5 at-work measures compared in this study.
The RA-WIS also showed moderate-to-high correlations
against other work-specific measures, including the Work-
place Activity Limitations Scale (r ! 0.77), 6-item Stanford
Presenteeism Scale (r ! 0.69), Endicott Work Productivity
Scale (r ! 0.64), and Work Limitations Questionnaire In-
dex (r ! 0.61), and correlated moderately with the HAQ
(r ! 0.66), self-rated arthritis severity (r ! 0.62), and pain
intensity (r ! 0.67). Among workers with OA (n ! 130)
(50), the range of correlation (Spearman’s rank correlation
coefficient) against work-oriented constructs (self-reported
global items) was r ! 0.55–0.77, and moderate-to-high
correlations with the HAQ (r ! 0.70), arthritis severity (r !
0.75), and pain intensity (r ! 0.79) were also found. Of
note is that the level of correlations between the RA-WIS
and health (non–work specific) measures from these stud-
ies appeared to be somewhat higher than might be ex-
pected (i.e., comparable to the level of correlation against
work-specific measures). Tang et al (50) demonstrated that
the scoring structure of the RA-WIS shows adequate fit to
the expectations of the Rasch model with only minor mod-
ifications, and therefore its summed score may be consid-
ered compatible for transformation into interval-level scal-
ing. Proper fit to the Rasch model requires the pattern of
item response to satisfy a number of criteria, including: 1)
approximation to the Guttman structure, 2) demonstrating
the lack of differential item functioning, as well as 3)

providing evidence of unidimensionality and local inde-
pendence of items. These criteria were met when RA-WIS
was tested in OA.

Ability to detect change. In a sample of 250 workers
with either RA or OA (3), high responsiveness of the RA-
WIS to 1-year improvements (standardized response mean
[SRM] $0.64) and 1-year deteriorations in work ability
(SRM 0.88) were found (ranked 2nd out of 5 at-work mea-
sures compared in the study), but only small-to-negligible
effect sizes for 1-year improvements (SRM $0.29) and
deteriorations in work productivity (SRM 0.00) were
found (ranked 5th out of 5 at-work measures compared in
the study). In a sample of 130 patients with OA, large effect
sizes were observed in the RA-WIS for 1-year deteriora-
tions in intrusiveness of arthritis on work (SRM 1.05), and
also for 1-year improvements in intrusiveness of arthritis
on work (SRM $0.78) (50). In both of these studies, single
item global ratings of change were used to provide “refer-
ence” indicators, and it should be considered that individ-
uals demonstrating various magnitudes of change were
pooled into the same analysis. Further studies to examine
whether the RA-WIS is similarly responsive to more de-
fined changes (“smaller” versus “larger”) in work instabil-
ity could be informative.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. “Work instability” (functional ability/job de-
mands mismatch) is a unique concept among available
work outcomes; evidence of ability to predict for future
work transition outcomes in RA and OA suggests that it
could have a potential role in risk prognostication, in
addition to potential applications as a study end point.
Patient preference for the RA-WIS over 3 other at-work
disability measures was shown in a study that sampled
injured workers with upper-extremity musculoskeletal
disorders (4), likely due to the relative simplicity of item
statements and/or the dichotomous response options.
Overall psychometric evidence is very good in both RA
and OA. Alternative versions of the scale have been devel-
oped for other rheumatic conditions like ankylosing spon-
dylitis (Work Instability Scale for Ankylosing Spondylitis)
(17).

Caveats and cautions. Some concerns about the limited
response options (i.e., lack of a middle-ground option be-
tween “yes” and “no”) have been suggested by workers
with RA or OA (Beaton et al: unpublished observations).
Some items appeared to exhibit some redundancy (50).

Clinical usability. The RA-WIS is feasible and is a mea-
sure that has been well received by patients with arthritis
or other musculoskeletal conditions. It has potential for
clinical use for risk prognostication of adverse future work
outcomes. Support for the predictive validity of the pro-
posed RA-WIS cut points has been shown, which could be
applied for risk stratification (low versus moderate versus
high WI). Further psychometric evidence and establishing
clinical parameters (e.g., minimum clinically important
difference, patient acceptable symptomatic state) will be
helpful for clinical interpretation of scores.
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Research usability. Research usability is excellent. It is
a versatile tool (intended concept could be of interest as
either a prognostic factor or study end point). There is
minimal administrative and respondent burden, unless
score calibrations are used (i.e., conversion of summed
scores to interval-level scores).

WORK LIMITATIONS QUESTIONNAIRE (WLQ)

Description

Purpose. Measures the on-the-job impact of chronic
health conditions and treatment with a focus on assessing
limitations while performing specific job demands. Origi-
nal 25-item version (WLQ-25) was published in 2001 (14),
and several shortened versions have been tested or applied
in studies in workers with various musculoskeletal disor-
ders: WLQ-16 (32), WLQ-8 (30,31), and a 6-item version
(33). Another variant is the Work Role Functioning scale
(WRF-26) (22), which has similar purpose and content, but
is reversed in conceptual orientation (i.e., assesses level of
role functioning, not limitations). The current review will
focus mainly on the WLQ-25.

Content. The WLQ-25 can be organized into 4 domains:
time management (TM), addresses difficulty with handling
a job’s time and scheduling demands; physical demands
(PD), examines ability to perform job tasks that involve
bodily strength, movement, endurance, coordination, and
flexibility; mental-interpersonal demands (MI), addresses
cognitively demanding tasks and on-the-job social interac-
tions; and output demands (OD), concerns reduced work
productivity (14).

Number of items. 25 total scale items, divided into 4
subscales: TM (5 items), PD (6 items), MI (9 items), and OD
(5 items).

Response options/scale. Three of the 4 subscales (TM,
MI, OD) examine proportion of time with difficulty: “none
of the time (0%),” score ! 0; “a slight bit of the time,”
score ! 1; “some of the time (50%),” score ! 2; “most of
the time,” score ! 3; “all of the time (100%),” score ! 4;
plus a “does not apply to my job” option (treated as miss-
ing, no score). The PD subscale has reverse instructions
and examines proportion of time without difficulty (same
response options provided).

Recall period for items. 2 weeks for the WLQ-25. This
varies with other versions.

Endorsements. None. (The WLQ-25 is 1 of 6 measures
identified as a candidate Outcome Measures in Rheuma-
tology work productivity outcome.)

Examples of use. Rohekar and Pope (52) applied the
WLQ-25 as an outcome to assess work disability in sero-
negative spondylarthritis. Allaire et al (53) applied the
WLQ-25 to examine the impact of rheumatoid arthritis
(RA) on work disability among 5,419 older workers (age
range 55–64 years) with RA. Lerner et al (54) recently
developed a method to impute work productivity impact
using other health variables, following an examination of
the relationship between the WLQ-25 and an array of pain,
functioning, and general health measures. Tang et al (4)
provided a head-to-head comparison of the psychometric
performance of 4 at-work disability measures (including

WLQ-16) among injured workers with upper-extremity
disorders. Zhang et al (55) examined the comparability of
methods to estimate productivity loss based on 4 different
instruments (includes conversions based on the WLQ In-
dex). Associations between medical conditions (31), ar-
thritis (56), and health risks (57) with work limitations had
been examined using the WLQ-8.

Practical Application

How to obtain. The WLQ is copyrighted: Work Limita-
tions Questionnaire 1998, by The Health Institute, Lerner
D, Amick B 3rd, GlaxoWellcome. The WLQ is provided
free of charge for noncommercial applications.

Method of administration. Patient administration (self-
report).

Scoring. Multiple approaches have been recommended
to score the WLQ-25. Subscales are scored by multiplying
the mean of subscale items by 25 (range 0–100, 100 ! most
limitations, response orientation needs to be reversed for
the PD subscale), missing response for up to 50% of sub-
scale items is allowable for subscale scoring. Scales are
scored by multiplying the mean of all scale items by 25
(range 0–100, 100 ! most limitations, response orientation
needs to be reversed for the PD subscale), missing response
for up to 50% of subscale items is also allowable for scale
scoring (Amick BC: unpublished observations). Weighted
index scoring (WLQ Index) is calculated from subscale
scores using a weighted formula based on an analysis of
the relationship between WLQ scores and actual employee
productivity loss relative to healthy employees (58).
Scores from all 4 subscales are needed to calculate the
WLQ Index, computer scoring is necessary. Formulas for
calculating the WLQ Index and conversion to productivity
loss estimates versus healthy controls (range 0–25%) are
published in a technical report available from the devel-
opers (58).

Score interpretation. Normative WLQ subscale means
(SE) have been reported in a small sample of healthy
workers recruited from Massachusetts (37): PD ! 4.5 (1.4);
TM ! 7.2 (3.1); MI ! 10.6 (2.7); OD ! 7.2 (2.8). A 10%
increase in WLQ subscale score has been proposed to
equate a productivity decline of 4–5% (59).

Respondent burden. Moderate. Lerner et al (60) re-
ported an administration time of approximately 30 min-
utes for workers with osteoarthritis (OA), and approxi-
mately 15 minutes for healthy controls. Some workers
have expressed concern over the flipping of instructions
for different sections of the questionnaire (i.e., the TM, MI,
and OD subscales ask about amount of time with difficulty,
while the PD subscale asks about amount of time without
difficulty).

Administrative burden. Moderate. Computer scoring is
required for handling/imputation of missing values, and
for calculating the WLQ Index.

Translations/adaptations. Over 30 official language
translations.

Psychometric Information

Method of development. Content and format of the
WLQ-25 were developed from focus groups (workers with
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chronic conditions), cognitive interviews, and an alternate
form comparison (stem/response) (14); 70 job demand-
level limitation items and 7 dimensions were originally
generated, which were reduced to 25 items through cog-
nitive interviews (14).

Acceptability. Lerner et al (60) reported "1% missing
data in OA, floor effect ! 20.4–25.8% (subscales), and
ceiling effect ! 0.9–2.2% (subscales). In workers with RA,
Walker et al (61) reported a missing proportion of 3.1–
21.8% for individual scale items and 3.1–5.6% for sub-
scale scores, and as a result, the WLQ Index score was
unavailable in 10.1% of the sample due to missing data. In
a study that recruited 250 workers with RA or OA, Beaton
et al (3) reported 5.6% (WLQ Index) and 19.9–35.5% (sub-
scales) of the sample had the floor score, while 0% (WLQ
Index) and 1.2–3.3% (subscales) of the sample had the
ceiling score.

Reliability. Among workers with OA, Lerner et al (60)
reported the following item-to-total correlation coeffi-
cients and Cronbach’s alpha for the 4 WLQ-25 subscales:
PD: 0.72–0.82, # ! 0.93; TM: 0.79–0.92, # ! 0.95; MI:
0.81–0.92, # ! 0.97; OD: 0.82–0.89, # ! 0.96. In RA,
Walker et al (61) reported a Cronbach’s alpha range of
0.83–0.88. In a pooled sample of workers with RA or OA,
Beaton et al (3) reported the following item-total correla-
tions and Cronbach’s alpha for the 4 WLQ-25 subscales:
PD: 0.38–0.63, # ! 0.77; TM: 0.60–0.76, # ! 0.86; MI:
0.50–0.90, # ! 0.94; OD: 0.61–0.81, # ! 0.88.

Validity. In OA (60), each of the 4 WLQ-25 subscale
scores showed a logical and statistically significant asso-
ciation (P " 0.001 in analysis of variance [ANOVA] F test)
with self-reported arthritis severity (4 levels: poor to very
good); specific WLQ-25 subscales also showed linear as-
sociations (subscales demonstrating P " 0.05 in ANOVA F
test in parentheses below) with level of arthritis pain (PD,
TM, MI, OD), joint stiffness (PD, TM, MI, OD), functional
limitations due to arthritis (PD, TM), Short Form 12 (SF-
12) physical component score (PCS; PD), self-reported
work productivity (OD), and work absences (OD). In RA
(61), the WLQ Index showed low-to-moderate correlations
with the SF-36 mental component score (r ! $0.60), SF-36
PCS (r ! $0.49), fatigue visual analog scale (VAS; r !
0.50), pain VAS (r ! 0.46); Health Assessment Question-
naire (HAQ; r ! 0.56), HAQ-II (r ! 0.54), depression score
(r ! 0.46) and anxiety score (r ! 0.41) from the Arthritis
Impact Measurement Scale, days with limited activities
(r ! 0.38), and days unable to work (r ! 0.29). Wolfe et al
(62) reported similar levels of correlation between the
WLQ Index and HAQ (r ! 0.57), HAQ-II (r ! 0.55), mod-
ified HAQ (r ! 0.55), SF-36 PCS (r ! 0.50), and VAS pain
(r ! 0.47) when tested in a population of workers with RA.
In a sample of 250 workers with either RA or OA (3), the
WLQ Index showed moderate correlations (r ! 0.49–0.67)
against a series of work-oriented constructs (self-reported
global items), and also against the HAQ (r ! 0.49), arthritis
severity (r ! 0.42), and self-rated pain intensity (r ! 0.48).
In this study, the WLQ Index also showed moderate-to-
high correlations against other work-specific measures, in-
cluding the Workplace Activity Limitations Scale (r !
0.61), 6-item Stanford Presenteeism Scale (r ! 0.63), En-
dicott Work Productivity Scale (r ! 0.61), and Work Insta-

bility Scale for Rheumatoid Arthritis (r ! 0.67). Overall,
relationships between the WLQ-25 and various health-
and work-related indicators were by and large in line with
expectations, providing strong support for its construct
validity.

Ability to detect change. In a sample of 250 workers
with either RA or OA (3), levels of responsiveness of the
WLQ Index to 1-year improvements (standardized re-
sponse mean [SRM] $0.28) and 1-year deteriorations in
work ability (SRM 0.20) were modest (ranked 5th out of 5
at-work measures compared in the study). Varying levels
of responsiveness to 1-year improvements (SRM $0.64)
compared to 1-year deteriorations in work productivity
(SRM 0.08) were also reported (tied for 3rd out of 5 at-work
measures compared). In this study, single item global rat-
ings of change were applied as “reference” indicators, and
individuals experiencing varying levels of changes were
pooled into the same analysis (i.e., no stratification of
individuals based on magnitude of change). Further eval-
uations are needed to examine level of responsiveness of
the WLQ-25 against more defined magnitudes of change
(“smaller” versus “larger”) in work limitations.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The WLQ has a solid foundation of develop-
ment, which has led to well-defined domains that have
been consistently applied in various studies to assess the
impact of health conditions on specific aspects of work.
The breadth of potential work limitations examined is
high, and should have strong relevance for many job types
and health conditions. To date, this is one of the most
widely used measures in the field, with studies in RA, OA,
and several other musculoskeletal conditions; cumulative
evidence of its construct validity is excellent. The WLQ
Index can be converted to provide an estimate percentage
of productivity loss, a unique property among available
measures in the field, which is potentially useful to bridge
measurement needs for dual clinical/economic costing
purposes.

Caveats and cautions. Several variations of the measure
exist in the literature (WLQ-25, WLQ-16, WLQ-8, WRF-26)
and approaches to score are unique among tools and across
existing studies. The different versions also vary in terms
of recall period, specific wording of items, and whether
specific sections (i.e., PD subscale) have reverse orienta-
tion within the full questionnaire. Care must be taken
when making comparisons of results across versions. For
the WLQ-25, reverse instructions for the PD domain may
confuse respondents and could be a source of error. There
is also a generous allowance of missing data (up to 50% of
missing items may be imputed).

Clinical usability. Moderate administrative and respon-
dent burden should be considered. More studies to
establish clinically meaningful cut points (e.g., minimum
clinically important difference, patient acceptable symp-
tomatic state) could help improve clinical usability.

Research usability. Excellent. Very good-to-excellent
psychometric evidence in arthritis as well as in other
clinical populations. High potential for use for economic
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costing purposes given the time orientation of response
options, and purported relationship between WLQ index
and level of work productivity reported by Lerner et al
(59).

WORK PRODUCTIVITY AND ACTIVITY
IMPAIRMENT QUESTIONNAIRE (WPAI)

Description

Purpose. Measures the effect of health and symptom
severity on work productivity and nonwork activities.
Two versions are available: general health (WPAI:GH) or
specific health problem (WPAI:SHP), the latter is designed
such that it can be modified for any health problem by
specifying the disease/condition of interest in the ques-
tions (i.e., to derive disease-specific versions of the scale).
The original WPAI:GH was published in 1993 (15); ap-
proach to scoring the questionnaire has changed since the
original publication.

Content. Examines the extent of absenteeism, presen-
teeism, and impairment in daily activities attributable to
general health (WPAI:GH) or a specific health problem
(WPAI:SHP).

Number of items. 6 questions (Q), each with unique
response options: current employment status (Q1), num-
ber of hours missed due to health problem (Q2), number of
hours missed due to other reasons (Q3), hours actually
worked (Q4), degree to which health affected productivity
while working (Q5), degree to which health affected regu-
lar (nonwork) activities (Q6). Items are not intended to be
summative.

Response options/scale. Q1: yes/no, Q2–Q4: number of
hours (count data), Q5: global rating scale, 0–10 (0 !
health problems had no effect on my work, 10 ! health
problems completely prevented me from working), Q6:
global rating scale, 0–10 (0 ! health problems had no
effect on my daily activities, 10 ! health problems com-
pletely prevented me from doing my daily activities).

Recall period for items. 7 days.
Endorsements. None. (The WPAI:GH is 1 of 6 measures

identified as a candidate Outcome Measures in Rheuma-
tology work productivity outcome.)

Examples of use. Stockl et al (63) applied the WPAI:GH
as a secondary outcome to evaluate the effect of a
rheumatoid arthritis (RA) disease treatment management
program. In a study by Zhang et al (55), productivity costs
associated with arthritis estimated with the WPAI:GH
was compared against estimates made from 3 other
measures (Health and Labor Questionnaire [HLQ], The
Health and Work Performance Questionnaire, and Work
Limitations Questionnaire-25). Haibel et al (64) applied
the WPAI for ankylosing spondylitis (AS; WPAI:SpA) as
an outcome measure to examine the efficacy of infliximab
therapy in nonsteroidal antiinflammatory drug–refractory
patients with AS. Associations among demographic,
health-related, and treatment factors with the level of work
productivity (WPAI:SpA) have been recently examined in
patients with AS (65).

Practical Application

How to obtain. The WPAI is available at URL: www.
reillyassociates.net/Index.html. Permission and fees are
not required to use the WPAI.

Method of administration. Self-administered or inter-
viewer administered.

Scoring. Detailed information is provided in the above
web site; 4 outcome (OC) scores can be derived from the
WPAI: OC1, percent work time missed due to health, Q2/
(Q2 % Q4) (percentage of absenteeism); OC2, percent im-
pairment while working due to health, Q5/10 (percentage
of presenteeism); OC3, percent overall work impairment
due to health, Q2/(Q2 % Q4) % [(1 $ Q2/(Q2%Q4)) &
(Q5/10)]; OC4, percent activity impairment due to health,
Q6/10.

Score interpretation. For all 4 outcomes, greater scores
(range 0–100%) indicate greater impact of health, clini-
cally important cut points not yet established.

Respondent burden. Minimal.
Administrative burden. Low, only basic calculations

needed.
Translations/adaptations. Translated in more than 80

languages (see URL: www.reillyassociates.net/WPAI_
Translations.html). The WPAI:SHP can theoretically be
adapted to any specific disease or health problem. Psycho-
metric evidence is available for a wide range of diseases.
Recently, a version of WPAI for AS has been developed
(WPAI:SpA) (16).

Psychometric Information

Method of development. WPAI items were generated
from 3 sources (15): 1) review of work productivity litera-
ture, 2) comments from patients with allergic rhinitis on
an interviewer-administered version of the WPAI items
from a series of clinical studies, and 3) cognitive debriefing
of subjects following interviewer administration and self-
administration of WPAI items to determine final wording.

Acceptability. In the original study that included a sam-
ple of workers with RA or other musculoskeletal disorders
(15), up to 21% of the sample had missing data on WPAI
questions when the measure was self-administered, but
minimal missing data when the questions were inter-
viewer administered. The WPAI:SpA had "10% missing
when self-administered (16).

Reliability. In the original study by Reilly et al (15),
only a modest range of Pearson’s correlation coefficient
(0.71–0.75) was found in a test–retest comparison of
WPAI:GH fielded in workers with nonspecific health prob-
lems within the same day (at least 4 hours later). Level of
agreement (e.g., intraclass correlation coefficients) be-
tween test–retest scores was not reported in this study.

Validity. Some support for the construct validity of the
WPAI:GH in RA was provided in Zhang et al (66), although
the scale appeared to correlate more strongly to health
status indictors than work-specific comparators where the
opposite might be expected. OC1 showed a correlation of
r ! 0.56 with the number of absent workdays in the past 3
months (question adapted from the Productivity and Dis-
ease Questionnaire), OC2 showed a correlation of r ! 0.39
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with the number of hours lost due to presenteeism (item
from the HLQ), and OC4 showed a correlation of r ! 0.39
with the number of hours getting help on unpaid work
activities (item from the HLQ). In this study, 3 of 4
WPAI:GH outcomes (OC2, OC3, and OC4) also showed
moderate-to-high correlations (r ! 0.67–0.77) against a
series of health status outcomes (function, pain, patient
global estimate on health impact, fatigue, and patient
global assessment of disease activity). In an adalimumab
versus placebo clinical trial in AS (16), WPAI:SpA out-
comes were shown to be able to discriminate between
“higher” and “lower” scores (split on the basis of median
score in the sample) in the Bath Ankylosing Spondylitis
Disability Activity Index (BASDAI), the Ankylosing Spon-
dylitis Quality of Life (ASQOL), Short Form 36 (SF-36)
physical component summary, SF-36 mental component
summary, and Health Utility Index-3 at P " 0.05. Evidence
of known group differences is consistent with a priori
expectations in the trial, although it should be recognized
that the comparators applied were not work-specific indi-
cators; additional studies to specifically examine the re-
sponsiveness of the WPAI to “true” changes in work pro-
ductivity would be informative.

Ability to detect change. There are no known reports on
the responsiveness of the WPAI against comparable indi-
cators of work productivity to date, but effect sizes for
persons with AS in a 24-week adalimumab versus placebo
trial have been reported by Reilly et al (16). In this study,
among clinical responders based on improvements in the
BASDAI (#1.96 decrease in score, i.e., a large change in
disease activity), standardized response means (SRMs) for
WPAI outcomes were OC1: $0.25; OC2: $0.86; OC3:
$0.89; OC4: $1.29. Among nonresponders (i.e., small
change, no changes, or deterioration), SRMs were OC1:
$0.14; OC2: $0.52; OC3: $0.54; OC4: $0.39. Among clin-
ical responders based on changes in the ASQOL (#1.8
decrease in score, i.e., a large change in quality of life),
SRMs were OC1: $0.31; OC2: $0.89; OC3: $0.94; OC4:
$1.18. Among ASQOL clinical nonresponders (i.e., small
change, no change, or deterioration), SRMs were OC1:
$0.11; OC2: $0.46; OC3: $0.38; OC4: $0.40. It is impor-
tant to exercise care when interpreting SRMs reported for
“nonresponders” as this is derived from a pool of individ-
uals who have undergone varying degrees of change over
the course of the trial.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The WPAI is designed to have generalizabil-
ity to a broad range of occupations/diseases, and evidence
of reliability and validity is available in many musculosk-
eletal and nonmusculoskeletal conditions. Item content is
highly consistent across different versions of the measure
(WPAI:GH versus WPAI:SHP), which should facilitate
comparison of outcome scores in different studies (only
disease attribution of items differ between versions). It has
an intuitive method to score, is compatible with economic
costing (orientation of response is based on amount of time
affected), and has low respondent burden.

Caveats and cautions. Four separate outcome scores are
derived from the questionnaire (not intended to be sum-
mated/combined). There have been important changes in
the approach to score the WPAI questionnaire since its
original development.

Clinical usability. The WPAI has good potential. Estab-
lishing clinical parameters (e.g., minimum clinically im-
portant difference, patient acceptable symptomatic state)
will be helpful for clinical interpretability. Administrative
and respondent burdens are low.

Research usability. Research usability is good. Appli-
cability and good psychometric performance of the WPAI
has been shown in several clinical trials with patients with
AS.

DISCUSSION

The current review has revealed a moderate level of evi-
dence to date to support the psychometric properties of 5
selected measures of work disability and productivity in
arthritis/musculoskeletal populations. It is important to
recognize that the Work Productivity and Activity Impair-
ment Questionnaire and Work Limitations Questionnaire
were developed as generic (not disease specific) instru-
ments, and there exists additional evidence in the litera-
ture to support their psychometric performance in other
populations that have not been reviewed in detail in this
article. On the other hand, evidence of psychometric per-
formance for the Workplace Activity Limitations Scale,
Work Instability Scale for Rheumatoid Arthritis, and in
particular the Rheumatoid Arthritis Specific Work Produc-
tivity Survey has only emerged in the past few years, since
these are relatively new measures.

We believe there is room for continued growth in this
area of research. Specific measurement attributes requir-
ing further research include examinations of test–retest
reliability, validation against work-specific constructs
and/or productivity data (where relevant), and assess-
ments of responsiveness to more defined magnitudes
of change (e.g., sensitivity to “smaller” versus “larger”
known changes). Also, data on clinically relevant param-
eters (e.g., minimum clinically important difference) are
scarce to date and will be important to establish to help
evaluate treatment efficacy in research trials and longitu-
dinal observational studies.

Issues on the interpretability of scores derived from
measures of work disability and productivity are also of
emerging interest. An important concept to recognize is
that the extent of disease impact on work is ultimately a
function of both the person and his or her work context
(i.e., environmental factors) and the manner in which they
interact (2,67). At the individual level, a change in score
could reflect a change in the person’s capacity to work,
and/or a change in the demands of the job, for example, in
the case where a work transition (e.g., job modifications,
reduced work hours) has taken place to allow a person
with arthritis to function better at work. To provide a more
complete understanding of the bases of change over time,
users may consider fielding additional instruments that
can offer insights into the work context (e.g., job type,
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work status, contractual hours, availability of workplace
support) to supplement outcome measures designed to
quantify the level of work disability and productivity.

Overall, the current diversity of available measures in
this field is impressive. While the availability of a wide
range of instruments can provide users with many options,
some care is important when selecting an outcome to meet
the needs of a particular research study or clinical pur-
pose. The specific work-related concept or measurement
perspective being sought, the availability of supporting
psychometric evidence, and pragmatic considerations
(e.g., applicability, feasibility) should be concurrently con-
sidered. In addition to the summary of evidence provided
in the current article, users may also consider additional
findings and insights from a number of recent studies (3,4)
that have examined the head-to-head psychometric per-
formance of multiple work measures in arthritis/musculo-
skeletal populations to help inform the selection of out-
comes in future research or clinical applications.
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Gout Measures
Gout Assessment Questionnaire (GAQ, GAQ2.0), and Physical Measurement of Tophi

WILLIAM J. TAYLOR

INTRODUCTION

Outcomes assessment of gout has been a relatively ne-
glected area of rheumatology measurement science until
recent years, in which the paucity of properly tested in-
struments have been highlighted by clinical trials of ther-
apy for acute gout attacks and more recently preventative
treatment of chronic gout. This paucity may have been due
to the traditional reliance on simple pain responses for
acute gout and upon serum urate changes for chronic gout
as the typical outcomes of interest. This has changed sig-
nificantly since gout became a topic for the Outcome Mea-
sures in Rheumatology Clinical Trials (OMERACT) in
2004 (1) and the general recognition of patient reported
outcomes as vital for proper understanding of the effect of
treatment.

This review is based upon work conducted through the
OMERACT process, review of the Ovid Medline database
(to August 2010) concerning the keywords “gout” AND
[“outcome measure.mp” OR “Questionnaire”], personal
archives of the author, and other work conducted by the
author in collaboration with colleagues from the
OMERACT Gout Working Group.

GOUT ASSESSMENT QUESTIONNAIRE (GAQ,
GAQ2.0)

Description

Purpose. The original GAQ, reported in 2006 (2), was
developed to fill a large gap, there being no other gout-
specific patient reported outcome instrument. It was con-
ceived as measuring the impact of gout and its treatment
from the patient’s perspective, but was developed largely
within the context of a single clinical trial. The GAQ2.0,

reported in 2008 was developed with more patient in-
volvement and was tested in a community-based sample of
gout patients (3).

Content. The GAQ is a 21-item questionnaire that col-
lects information about gout impact, assessing pain, well-
being, productivity, and treatment satisfaction. The
GAQ2.0 contains a Gout Impact Scale (GIS) and 4 other
sections that collect clinical, background, and economic
data that are not scored. The GIS scores the domains of
overall concern, medication side effects, perception of un-
met needs, and impact of acute episodes.

Number of items. There are 21 items in the GAQ. There
are a total of 31 questions in the GAQ2.0, but most of these
are categorical or designed to be reported as individual
items, and are not summated. There are 24 items (in 3
questions) in the GIS portion of the GAQ2.0, which are
summated to form 5 scales. The other questions describe
the respondents’ gout, recent attacks, treatment, medical
history, and demographics. These additional questions are
not formally scored.

Response options/scale. Most items of the GAQ are
scored on a Likert scale and some are scored by number of
days of hours of activity restriction. There are 5 sections of
the GAQ2.0 with 31 items. Each item has different re-
sponse options. Each item of the GIS portion of the
GAQ2.0 is rated “strongly agree” to “strongly disagree,”
“all of the time” to “none of the time,” or “not a bit” to
“extremely” on a 5-point Likert scale.

Recall period for items. There is no stated recall period.
Endorsements. The instrument has not been endorsed

by any group.
Examples of use. The instrument has not been re-

ported in any published study, except for the original 2
development studies. The instrument developers have
published other articles, but these are presentations of
data from the same group of patients studied in the
instrument development process. One article focused on
the Short Form 36, version 2 (SF-36) scores and catego-
ries of gout characteristics from the “Gout Background
Questionnaire” (presumably a component of the
GAQ2.0, although this was not explicitly stated) (4).
Another article focused on health care utilization (5)
and another focused on discrepancies between patient
and physician rating of gout severity (6).
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Practical Application

How to obtain. The instruments were developed
through a pharmaceutical development program by TAP
Pharmaceutical Products (now Takeda Pharmaceuticals),
which retains copyright. However, GAQ2.0 is freely avail-
able from Dr. Omar Dabbous, Senior Director of Global
Health Economics and Outcomes, Takeda Pharmaceuticals
International Deerfield, IL (E-mail: omar.dabbous@tpna.
com).

Method of administration. The instrument is self-re-
ported.

Scoring. The GAQ is scored in 7 subscales: gout con-
cern, well-being, productivity, gout pain and severity,
treatment convenience, treatment satisfaction, and treat-
ment bother. Each subscale contains 1–6 items. Subscales
are reported in a 0–100 range but the detailed scoring
procedure is not reported.

The GIS portion of the GAQ2.0 is scored in 5 subscales
(total of 24 items): gout concern overall (4 items), gout
medication side effects (2 items), unmet gout treatment
need (3 items), well-being during attack (11 items), and
gout concern during attack (4 items). Each item is scored
on a 5-point Likert scale. Subscales are reported in a 0–100
range but the detailed scoring procedure is not reported.

Score interpretation. Higher scores indicate more prob-
lems.

Respondent burden. The time needed to complete the
GAQ or GAQ2.0 has not been reported. The GAQ2.0 con-
sists of 7 pages and the GIS portion is 1.5 pages.

Administrative burden. Not reported.
Translations/adaptations. There are no language or cul-

tural translations. The instrument was developed in the
US in 3 centers, mainly with male subjects.

Psychometric Information

Method of development. Items for the original GAQ
were identified mainly through literature review. Items
were potentially modified through telephone interview
with 5 gout patients after the draft questionnaire was com-
pleted by postal survey. The instrument was tested in a
phase 2 clinical trial of febuxostat compared to placebo
(126 patients). The subscales were formed through factor
analysis but the details of this analysis have not been
published.

During development of the GAQ2.0, 2 focus groups were
conducted but the method of qualitative analysis was un-
clear. Some new items were added as a result of the focus
group interviews. The GAQ2.0 was tested in a community
cohort of patients with gout (297 people) and analysed
using Rasch modelling and confirmatory factor analysis
with structural equation modelling.

Acceptability. Not reported.
Reliability. The GAQ instrument was not evaluated for

test–retest reliability. Approximately one-fifth of the vali-
dation sample completed the GAQ2.0 on 2 occasions over
2 weeks. The intraclass correlation coefficients (ICC)
ranged from 0.77–0.89 for the 5 subscales of the GIS, but it
was not clear which subscale belonged to which ICC.

Validity. The internal consistency of the GAQ subscales
was assessed using Cronbach’s alpha, and ranged from
0.83–0.97. This statistic was not suitable for the single
item scales (treatment convenience, treatment satisfac-
tion). Construct validity was assessed by correlation with
the SF-36 subscales. Correlation was generally low (!0.45)
for each GAQ subscale (7). The highest correlations for
each subscale were well-being (0.30 SF-36 bodily pain),
productivity (0.30 SF-36 role-physical), gout concern (0.41
SF-36 bodily pain), treatment satisfaction (0.35 SF-36
bodily pain), gout pain and severity (0.45 SF-36 bodily
pain), treatment bother (0.20 SF-36 vitality), and treatment
convenience (0.14 SF-36 vitality).

Internal consistency assessed using Cronbach’s alpha of
the GAQ2.0 GIS scales ranged from 0.60–0.94. The 2-item
Gout Medication Side Effects scale and the 3-item Unmet
Gout Treatment Need scale had poor internal consistency
(0.60 and 0.65, respectively.) Although item-fit statistics
were presented for the Rasch analysis, overall model fit,
formal tests for unidimensionality, local dependence, and
item bias were not reported.

The construct validity of the GAQ2.0 GIS scales is dif-
ficult to discern since the scales are rather idiosyncratic
and are poorly represented by any other reported scale or
concept. However, all reported correlations are low in
magnitude and some of these are not supportive of con-
struct validity. In particular, the correlation between gout
concern overall and patient-rated severity was only 0.45;
unmet gout treatment need and attack frequency in the
past year was 0.43; gout concern during an attack and
typical attack pain during the past 3 months was 0.21; the
physical functioning scale and general health scale of the
SF-36 version 2 failed to correlate beyond 0.3 with any of
the GIS scales.

Ability to detect change. There are no data to show that
GIS scales change over time.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The GAQ2.0 is the only published gout-spe-
cific instrument that attempts to measure the impact of
gout from the perspective of the patient, and to compre-
hensively describe the experience of having gout.

Caveats and cautions. Two subscales of the GIS portion
of the GAQ2.0 were considered by OMERACT 10 and were
not endorsed as having sufficiently met the OMERACT
filter for use in clinical trials of chronic gout (8). These
subscales were gout concern overall scale and unmet need
scale. The construct validity of all 5 scales of the GIS
portion of the GAQ2.0 is unclear. The overall concept of
“impact of disease” is ambiguous and not well-defined.

Clinical usability. The instrument is not recommended
for routine clinical use at this time.

Research usability. The instrument is not recom-
mended for use in research settings at this time, except
where the purpose of the research is further refinement of
the instrument.
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PHYSICAL MEASUREMENT OF TOPHI (TAPE
MEASUREMENT, VERNIER CALIPERS,
ENUMERATION, DIGITAL PHOTOGRAPHY)

Description

Purpose. Tophi are pathognomonic of chronic gout and
may be responsible for joint damage, as well as being
unsightly and intrinsically undesirable. Tophi are a legit-
imate target for treatment (9) and therefore require a satis-
factory method of measurement. A number of physical
methods have been used to achieve this purpose and will
be discussed here. The purpose of these techniques is
primarily to determine response to therapy that might
reduce tophus burden.

Content. Enumeration of tophi by simply counting the
total number of palpable tophi is a rapid and inexpensive
method. The tape measurement technique has been de-
scribed to determine the area of a sentinel tophus and uses
a standard tape measure to identify the distance between 2
pen marks drawn on a predefined length and width axis
that are orthogonal to each other. The area is calculated as
the product of these 2 distances. Vernier calipers (150 mm
digital) have also been used to determine the longest di-
ameter of a sentinel tophus. Digital photography using a
standardized image acquisition protocol has also been
used to determine change in tophus burden. The reported
approach (Computer-Assisted Photographic Evaluation in
Rheumatology, CAPER) has specified up to 5 measurable
tophi (10). Using electronic calipers, the longest axis is
measured together with the orthogonal axis to produce a
measurement of area. Measurable tophi are defined as !5
mm in their longest dimension and to have distinguishable
borders. In addition, up to 2 nonmeasurable tophi could be
assessed qualitatively if they were !10 mm in their largest
dimension (Table 1). The reported scoring system was the
categories at the patient level (complete response, partial
response, stable disease, and progressive disease) based on
the definitions in Table 1 (10).

Number of items. Not applicable.
Response options/scale. Not applicable.
Recall period for items. Not applicable.
Endorsements. These techniques have not been un-

equivocally endorsed by any group. However, during

OMERACT 10, 56 of 68 (82%) of the nonundecided par-
ticipants agreed that the Vernier calipers method met the
OMERACT filter for truth, discrimination, and feasibility.
There were 37 additional participants who voted “Don’t
know” (11).

Examples of use. Enumeration of tophi has been used in
randomized clinical trials of febuxostat and allopurinol
(12,13), which showed that the number of tophi decreased
after 40 months of effective urate-lowering therapy. In
these trials, the tape measure method of a sentinel tophus
has also shown change after prolonged normalization of
serum urate levels. The Vernier calipers method has been
used in a study that compared tophus size obtained from
computed tomography. There was strong correlation be-
tween the 2 measurement techniques (14). In a longitudi-
nal observational study, the Vernier calipers method was
used to show that the velocity of tophus regression corre-
lated strongly with the degree of urate lowering (15).

The digital photography method has been used in 2
replicate trials of pegloticase where it was shown that
tophi regressed significantly after 12 weeks of therapy (10).

Practical Application

How to obtain. The methods of Vernier calipers, enu-
meration, and tape measurement are available for public
use and are described clearly in a recent review (16). The
digital photography method was developed by Savient
Pharmaceuticals and RadPharm. Details of how to use this
approach are available from Steve Hamburger (E-mail:
shamburger@savientpharma.com).

Method of administration. These techniques are ob-
server administered by direct examination.

Scoring. This is explained in the Content section and
Table 2.

Score interpretation. Higher scores indicate greater to-
phus burden.

Respondent burden. Not applicable.
Administrative burden. The enumeration method, Ver-

nier calipers, and tape measurement method are rapid (5
minutes) and require minimal or no equipment. The digi-
tal photography method requires a high up-front payment
for the initial equipment (approximately $500) then low
repeat costs. A training manual and video are available.

Table 1. Definitions for change in tophus burden using digital photography (10)

Measurement Tophus response Patient response*

For "5 measurable tophi
100% decrease in tophus area Complete response Complete response
!75% decrease in tophus area Marked response Partial response
!50% decrease in tophus area Partial response Partial response
Neither a 50% decrease nor 25% decrease in tophus area Stable disease Stable disease
!25% increase in the tophus area Progressive disease Progressive disease

For "2 nonmeasurable tophi
Disappearance of the tophi Complete response Complete response
Approximately !50% reduction in size Improved Partial response
Neither improvement nor progression can be determined Stable disease Stable disease
Approximately !50% increase in the area of the tophus Progressive disease Progressive disease

* Defined as the best tophus response in the absence of a new tophus or progressive disease in any tophus (in which case the response is progressive
disease).
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Image acquisition takes 5 to 7 minutes and image analysis
takes up to 35 minutes depending on the number of tophi.

Translations/adaptations. Not applicable.

Psychometric Information

Method of development. These methods were devel-
oped as part of an effort to demonstrate changes in tophi in
response to treatment.

Acceptability. Not reported.
Reliability. The reliability of the enumeration method

and the digital photography method has not been reported.
The intraobserver reliability for the tape measure method
was ICC 0.92 (95% confidence interval [95% CI] 0.88–
0.94), mean " SD #0.2 " 835 mm2. The interobserver
reliability (site 1) was ICC 0.92 (95% CI 0.86–0.96),
mean " SD #150 " 982 mm2; (site 2) ICC 0.85 (95% CI
0.75–0.91), mean " SD 7 " 925 mm2 (17). The intraob-
server reliability for the Vernier calipers method was ICC
1.0 (95% CI 0.99–1.0), mean " SD #0.72 " 2.42 mm. The
interobserver reliability was ICC 0.99 (95% CI 0.97–0.99),
mean " SD 0.45 " #2.3 mm (14).

Validity. All methods have good face validity. Only the
Vernier calipers method has been compared with other
methods of tophus measurement to establish construct
validity (14). The study showed that there was a very high
correlation (r $ 0.91, P ! 0.0001) between measures ob-
tained by computed tomography and the Vernier calipers
method. There was no difference in the coefficient of vari-
ation in measures obtained by either method. Only subcu-
taneous tophi were assessed by these methods and micro-
scopic confirmation that the measured nodules were in
fact tophi has not been obtained.

Ability to detect change. Each method has been shown
to change in response to effective urate-lowering therapy.
For the enumeration method, the mean percentage reduc-
tion in the total number of tophi was 58.5% after up to 3
years of treatment with an effect size of 0.47. Furthermore,
a small but significant difference in the mean percent
decrease in the number of tophi was observed with febuxo-
stat 120 mg (#1.2) compared to placebo (#0.3) at 28 weeks
(P ! 0.05) (18). Using the tape measure method, tophus
size was reduced by 59% and the effect size was 0.48 (13).
A between-group difference in the change in tophus size
has not been demonstrated with this method.

In a longitudinal observational study over 5 years, the
Vernier calipers method showed that the velocity of to-
phus regression ranged from 0.57 to 1.53 mm/month and
an effect size of 1.83 was observed (15). In this same study
the velocity of tophus regression was greater in patients
treated with benzbromarone. In the clinical trials that em-
ployed the digital photography method, 40% of patients
experienced complete resolution of tophi and higher rates
of complete resolution were observed in patients treated with
pegloticase compared to placebo (7%; P $ 0.002) (11).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Physical measurements of tophi are gener-
ally quick and easy to perform and are able to demonstrate

change over time in people treated with effective urate-
lowering therapy.

Caveats and cautions. Only palpable, subcutaneous to-
phi are observable by physical measurement. However,
intrasynovial or periarticular tophi are more likely to be
responsible for joint damage in gout and it is not currently
clear that change in subcutaneous tophi will mirror change
in unobservable tophi, although this seems likely. Another
important unresolved issue is whether there are particular
sites at which sentinel tophus assessment is more or less
reliable. In addition, the minimally important change in
tophus size or number has not been determined.

Clinical usability. The Vernier calipers and tape mea-
surement methods are easily accommodated in the clinical
setting. The observer reliability of these measures is suffi-
ciently high to justify their use in the clinical setting. The
enumeration method and digital photography cannot be
recommended for routine clinical use at present, mainly
because their observer and retest reliability are not pub-
lished.

Research usability. The method with the most com-
plete information regarding psychometric properties is the
Vernier calipers method. This method received sufficient
endorsement at OMERACT 10 to recommend this method
for clinical research, although it has not yet been em-
ployed in the context of a randomized clinical trial.
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Measures of Adult General Functional Status
SF-36 Physical Functioning Subscale (PF-10), Health Assessment Questionnaire (HAQ),
Modified Health Assessment Questionnaire (MHAQ), Katz Index of Independence in
Activities of Daily Living, Functional Independence Measure (FIM), and Osteoarthritis-
Function-Computer Adaptive Test (OA-Function-CAT)

DANIEL K. WHITE, JESSICA C. WILSON, AND JULIE J. KEYSOR

INTRODUCTION

Self-reported measures to assess and quantify functional
status are important tools for clinicians and investigators.
These measures qualify limitation with different types of
functional activities and quantify the extent of limitation.
We are particularly interested in measures of general func-
tional status. Although these “generic” measures of func-
tion were originally developed in other patient popula-
tions, they are relevant to the field of rheumatology. In
particular, these instruments have been found to be valid
and reliable measures of function, sensitive to changes in
function, and have distinct thresholds for important
change in people with rheumatologic disease.

Some notable studies have been added to the literature
for general functional status measures in the last decade.
Most of these additions are in the area of identifying
thresholds for minimum clinically important difference,
i.e., the smallest amount of change associated with a min-
imally important decline or improvement in function. To
reflect changes in clinical practice over the last decade, we
chose to review the Functional Independence Measure,
which is a commonly used measure in practice to assess
function. Also, Computer Adaptive Testing has developed
over the past decade, which represents an innovative and
exciting change to how self-reported tests of function are
administered. Therefore, the purpose of this report is to
provide an update to measures of general functional status
commonly employed for people with rheumatologic dis-

eases and provide a review of a Computer Adaptive Test-
ing measure of functioning for people with osteoarthritis.

SF-36 PHYSICAL FUNCTIONING SUBSCALE
(PF-10)

Description

Purpose. The PF-10 is a generic outcome measure de-
signed to examine a person’s perceived limitation with
physical functioning (1) and is a subscale within the Med-
ical Outcomes Study 36-item Short Form Health Survey
(SF-36).

Content. Subjects are asked if their health limits physi-
cal activity, basic mobility, and basic activities of daily
living.

Number of items in scale. There are 10 items.
Response options/scale. Responses are rated on a Likert

scale. For the SF-36 versions 1.0 and 2.0, each item is rated
on a 3-point scale (yes, limited a lot; yes, limited a little;
and no, not limited at all). For the Patient-Reported Out-
comes Measurement Information System (PROMIS) ver-
sion, each item is rated on a 5-point scale (not at all, very
little, somewhat, quite a lot, and cannot do).

Recall period for items. Respondents are asked to rate
limitation at present for most questions and over the past
4 weeks for other questions.

Endorsements. None.
Examples of use. The PF-10 was developed as a generic

health outcome instrument within the SF-36 for a wide
variety of medical conditions in people ages 14–61. The
PF-10 has been applied to older adult populations, as well
as to people with rheumatoid arthritis (RA), back pain,
osteoarthritis (OA), and gout (2).

Practical Application

How to obtain. The PF-10 instrument, scoring manual,
and license are available from QualityMetric at
www.qualitymetric.com. There is a charge at different
rates for commercial and academic use. The PROMIS ver-
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sion of the PF-10 is available for viewing at http://
www.nihpromis.org/default.aspx.

Method of administration. Interviewer (in person or by
telephone) or self-administered.

Scoring. Answers to each question are summed to pro-
duce raw scores and then transformed to a 0–100 scale.

Score interpretation. Higher scores represent better
health status. For the SF-36 version 2.0, the total PF-10
score is standardized to a mean of 50. Population norms
are available for the US (3) and the UK (4,5). World data for
cross-cultural comparisons are available as well (6).

Respondent burden. Less than 10 minutes is needed to
complete the instrument. Questions are worded at a sixth-
to ninth-grade level.

Administrative burden. Less than 10 minutes is neces-
sary to administer the instrument and a few minutes are
needed to score the results via computer. No training is
required.

Translations/adaptations. There are 2 versions of the
PF-10: the original SF-36 version 1.0 and the updated
SF-36 version 2.0. Most recently, the PROMIS created a
10-item physical functioning scale that has 5 of the same
questions as the PF-10 versions pertaining to vigorous
activities and basic mobility, and 5 questions pertaining to
basic and instrumental activities of daily living (7). How-
ever, this review will focus on the SF-36 versions 1.0 and
2.0. The SF-36 versions of the PF-10 are available in more
than 50 different languages. More information on the avail-
ability of the PF-10 in other languages can be found from
the International Quality of Life Assessment project at
www.iqola.org.

Psychometric Information

Method of development. PF-10 questions were selected
to assess a variety of physical activities ranging from easy
to strenuous. The questionnaire was first examined in a
group of subjects participating in the Medical Outcomes
Study (8).

Acceptability. Missing data are not common. The PF-10
was designed to have low ceiling and floor effects.

Reliability. High test–retest reliability has been found
in people with RA (intraclass correlation coefficient [ICC]
0.93) (9) and low back pain (ICC 0.83–0.91) (10). High
internal consistency has also been reported for older
adults (Cronbach’s ! ! 0.82) (11) and people with gout
(Cronbach’s ! ! "0.93) (12).

Validity. Criterion validity. The PF-10 has been found
to be associated with both generic and disease-specific
measures of functional outcome in a variety of rheumato-
logic patient populations. For subjects with hip or knee
OA, Salaffi and colleagues reported a high correlation be-
tween the PF-10 and the Western Ontario and McMaster
Universities Arthritis Index physical function subscale
(r ! #0.65) (13). Similarly, a moderate correlation between
the PF-10 and the Timed Up and Go Test was reported in
subjects following total hip or knee replacement (r !
#0.34) (14). For people from Norway with RA, the PF-10
has been found to have strong correlations with the Mod-
ified Health Assessment Questionnaire (r ! #0.69) and the
Arthritis Impact Measurement Scale physical domain (r !

#0.73) (15). Lastly, the PF-10 has been shown to be highly
correlated with the Late Life Function and Disability Index
in older adults (r ! 0.74–0.88) (2).

Construct validity. The PF-10 has been found to mea-
sure a single or unidimensional index in subjects with
chronic medical and psychiatric conditions from the US
(16), and in people with psoriatic arthritis (17). The PF-10
was also found to measure a unidimensional index among
subjects from the general population from 7 countries,
including Denmark, Germany, Italy, the US, Sweden, The
Netherlands, and the UK (18).

Ability to detect change. The PF-10 has been found to
be a sensitive and responsive instrument to change in
subjects with RA (9,19), spine pathology (10,20,21), and
chronic medical and psychiatric diseases (22). In particu-
lar, the PF-10 was able to discriminate between groups of
people with RA at different levels of improvement mea-
sured by the American College of Rheumatology criteria
following a drug trial (19). Similarly, the PF-10 was sensi-
tive to change in people with spine pathology undergoing
physical therapy (10). Lastly, using data from subjects with
chronic disease within the Medical Outcomes Study,
McHorney and colleagues reported that the PF-10 had
similar sensitivity to change regardless whether scores
were Rasch-transformed or not (22).

The minimum clinically important difference (MCID)
for the PF-10 has been examined in subjects with spine
pathology, specifically intervertebral disc herniation. In
this patient population, the MCID is reported as ranging
between 5 and 30 for the PF-10 (20).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The PF-10 is an important instrument of gen-
eral physical function relevant to the rheumatology com-
munity. It evaluates limitations in function common in
people with rheumatology-related disease and can be used
to evaluate changes following intervention, especially in
people with RA and spine pathology.

Caveats and cautions. The psychometrics for the PF-10
have not been consistently investigated across all rheuma-
tologic conditions. For instance, more work is needed to
establish MCID thresholds for the PF-10 in people with
RA.

Clinical usability. The psychometric evaluation of the
PF-10 does support interpretation of scores for individual
patients and can be employed in the clinic given the short
administration time.

Research usability. The psychometric evaluation of the
PF-10 does support use in intervention studies and obser-
vational studies.

HEALTH ASSESSMENT QUESTIONNAIRE
(HAQ)

Description

Purpose. This review focuses on the HAQ disability
index with an emphasis on the use of the HAQ as a mea-
sure of general function (23). The HAQ measures difficulty
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in performing activities of daily living. It is the most
widely used functional measure in rheumatology. The
HAQ was specifically developed for use among adults
with arthritis, but it has since been used in a wide range of
populations (24).

Content. Questions assessing difficulty over the past
week in 20 specific functions that are grouped into 8
categories: dressing and grooming, arising, eating, walk-
ing, personal hygiene, reaching, gripping, and other activ-
ities.

Number of items. There are 20 items covering 8 sub-
scales: dressing and grooming (2 items: dress yourself,
including tying shoelaces and fastening buttons, and
shampoo your hair); arising (2 items: stand up straight
from an armless straight chair, get in and out of bed);
eating (3 items: cut your meat, lift a full cup or glass to
your mouth, open a new milk carton); walking (2 items:
walk outdoors on flat ground, climb up 5 steps); personal
hygiene (3 items: wash and dry your entire body, take a tub
bath, get on and off the toilet); reaching (2 items: reach and
get down a 5-pound object from just above your head, bend
down to pick up clothing from the floor); gripping (3 items:
open car doors, open jars that have been previously
opened, turn faucets on and off); and other activities (3
items: run errands and shop, get in and out of a car, do
chores such as vacuuming or yard work). In addition, the
use of personal assistance, assistive aids, or devices is
measured.

Response options/scale. Each item is rated from 0–3,
where 0 ! no difficulty, 1 ! some difficulty, 2 ! much
difficulty, and 3 ! unable to do. The highest score within
a category is used as the category score. Dependence on
physical assistance or equipment raises the category score
to 2. The HAQ score is calculated as the mean of the 8
category scores. Scores range from 0–3 in increments of
0.125. The overall score is not calculated if fewer than 6
category scores are completed.

Recall period for items. The past week.
Endorsements. None.
Examples of use. The HAQ was developed for individ-

uals with rheumatoid arthritis (RA) and osteoarthritis
(OA).

Practical Application

How to obtain. The English version of the HAQ and the
Patient-Reported Outcomes Measurement Information
System (PROMIS) HAQ and scoring directions are pro-
vided free of charge at http://aramis.stanford.edu/.

Method of administration. Interviewer (in person or by
telephone) or self-administered (paper or electronic touch-
screen version). The touch-screen version is self-explana-
tory and accessible for people with reduced motor func-
tion (25).

Scoring. The HAQ is hand scored. Alternate methods of
scoring have been developed (for example, scoring with-
out taking use of assistance or aids into account [26] or
using the mean category score instead of the highest score
[27]), but these scoring methods have not gained wide use.
Wolfe suggests that even if alternative scoring methods are

used, the traditional score should also be calculated in
order to be compare with published data (28).

Score interpretation. Higher scores reflect more activity
limitation. The overall estimated normal HAQ score was
0.25, with an average of 0.18 for males and 0.28 for females
within a general population sample of 1,530 of people age
"30 years in Central Finland (29). Approximately one-
third of the respondents reported some sort of disability
(HAQ "0). The prevalence of rates of disability increase
exponentially after age 50 years (29).

Respondent burden. Less than 10 minutes are needed to
complete the HAQ. Questions are worded at a sixth- to
ninth-grade level.

Administrative burden. Less than 10 minutes are
needed to administer the HAQ, and less than 2 minutes are
needed to score the HAQ. No training is necessary.

Translations/adaptations. Many adaptations and/or
translations are available, including English (US, Canada,
Australia), Belgian Flemish and French, Canadian French,
Chinese (Cantonese, Hong Kong), Danish, French, German,
Spanish (US, Spain, many Central and South American
countries), Swedish, and Turkish. For a complete listing,
see Bruce and Fries (30). A revised version of the HAQ, the
HAQ-II, has been developed and contains 10 items (31). A
PROMIS HAQ has been developed, which contains the
same 20 items as the original HAQ, but they were qualita-
tively improved to increase the clarity and psychometric
properties of the measure (32).

Psychometric Information

Method of development. The HAQ was originally de-
veloped by using questions from a variety of instruments
employed in the 1970s (23).

Acceptability. Missing data are not common. The HAQ
has ceiling limitations, i.e., people with mild functional
limitation can have normal HAQ scores.

Reliability. High test–retest reliability has been found
in subjects with gout. Specifically, the test–retest reliabil-
ity of the entire HAQ was intraclass correlation coefficient
(ICC) 0.76, with individual subscales ranging from ICC
0.68 to ICC 0.80 (33). High correlations between inter-
viewer versus self-administered forms of the instrument
have been reported (range 0.60–0.88) (24), as well as be-
tween a touch-screen and paper version (ICC 0.99) (25).

Validity. For criterion validity, Daltroy et al (34) found
a strong correlation (#0.72) between HAQ scores and a
physical capacity measure in older adults.

For construct validity, HAQ scores are comparable
across people with RA, OA, or gout using item response
theory, which suggests the HAQ measures a single under-
lying construct of disability (35). Several studies have
shown significant correlations of HAQ scores with other
measures of function (e.g., Arthritis Impact Measurement
Scale and Western Ontario and McMaster Universities Ar-
thritis Index [WOMAC]) supporting the HAQ as a valid
measure of general function (30,36–38).

Ability to detect change. The HAQ is a sensitive and
responsive measure to changes in function in people with
knee or hip OA. For people undergoing hip or knee joint
replacement, the HAQ is responsive to functional change
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following surgery (39). Similarly, the HAQ has been found
to be more sensitive to change over 3 years in people with
hip or knee OA than the WOMAC (38). The HAQ has been
found to have a ceiling effect, i.e., it does not discriminate
well between people with low levels of disability (31,40).
The minimum clinically important difference (MCID) for
the HAQ has been examined in a variety of rheumatologic-
related populations including RA, psoriatic arthritis, sys-
temic lupus erythematosus, spondylarthropathies, and
scleroderma. The range for MCID is #0.08 to #0.25 for
improvement and 0.13 to 0.22 for decline (41–47). Several
authors have commented that MCID values may depend
on the severity of disability. Specifically, less change was
needed to meet a meaningful threshold for improvement
for people with low levels of disability compared with
those with a high level of disability (41,43,46).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The HAQ measures important limitations in
function relevant to many people with rheumatology-re-
lated disorders. Given that MCID values have been estab-
lished for multiple rheumatologic populations, the HAQ is
appropriate for evaluating interventions. It is notable that
all studies investigating MCID reported a similar range of
values, making the HAQ a useful measurement of function
and change in function.

Caveats and cautions. The reliability, validity, and re-
sponsiveness of the HAQ requires more investigation. Spe-
cifically, the psychometrics of the HAQ need to be estab-
lished across more rheumatologic patient populations.
Clinical investigators should be aware that the HAQ does
have floor effects, and may be less responsive to change
among individuals with low levels of disability.

Clinical usability. The psychometric evaluation of the
HAQ does support interpretation of scores for individual
patients with moderate to severe disability and can be
employed in the clinic given the short administration
time.

Research usability. The psychometric evaluation of the
HAQ does support use in intervention studies and obser-
vational studies, although sensitivity to change will likely
be limited in people with mild disability.

MODIFIED HEALTH ASSESSMENT
QUESTIONNAIRE (MHAQ)

Description

Purpose. The MHAQ is a modified version of the HAQ
(48).

Content. The number of specific activities queried is
reduced from 20 to 8 (1 item is used from each of the 8
categories covered in the HAQ). The MHAQ has 4 sub-
scales that assess degree of difficulty, satisfaction with
function, change in function over the past 6 months, and
perceived need for help with each activity. The degree of
difficulty subscale is the most commonly used.

Number of items. There are 8 items (dressing, arising,
eating, walking, hygiene, reaching, gripping, and getting in
and out of car) repeated in each of the 4 subscales.

Response options/scale. For the difficulty subscale
(“Are you able to. . .?”), the scale is 0 ! without any
difficulty, 1 ! with some difficulty, 2 ! with much diffi-
culty, and 3 ! unable to do. Any positive response regard-
ing help or assistive devices raises the score to 2. For
satisfaction (“How satisfied are you with your ability
to. . .?”), 0 ! satisfied and 1 ! dissatisfied. For change in
difficulty (“Compared to 6 months ago, how difficult is it
now [this week] to. . .?”), 0 ! less difficult now, 1 ! no
change, and 2 ! more difficult now. For need for help (Do
you need help to. . .?”), 0 ! do not need help and 1 ! need
help. Scale scores are the mean of the scores on the 8 items
within the scale: difficulty 0–3, satisfaction 0–1, change in
function 0–2, and need for help 0–1.

Recall period for items. Up to 6 months.
Endorsements. None.
Examples of use. People with rheumatic conditions

(48).

Practical Application

How to obtain. Available in original reference (48).
Method of administration. Interviewer or self-adminis-

tered.
Scoring. Arithmetic calculation by hand.
Score interpretation. Higher scores reflect poorer

health.
Respondent burden. Less than 5 minutes are needed to

complete the MHAQ. Questions are worded at a sixth- to
ninth-grade level.

Administrative burden. Less than 5 minutes are needed
to administer the MHAQ, and less than 2 minutes are
needed to score the MHAQ. No training is necessary.

Translations/adaptations. Two subsequent versions of
the HAQ have been developed, the Multidimensional
Health Assessment Questionnaire (48), and the HAQ-II
(31). Both instruments were developed to address ceiling
problems associated with the MHAQ (40).

Psychometric Information

Method of development. Questions from the MHAQ are
directly from the HAQ.

Acceptability. Missing data are not common. The
MHAQ has floor limitations and ceiling limitations (48).

Reliability. The test–retest reliability for the difficulty
scale over 1 month was reported as 0.91 (48).

Validity. For concurrent validity for the difficulty scale,
the MHAQ is highly correlated with the overall score of
the HAQ (0.88), the Arthritis Impact Measurement Scale
physical component (0.80), and the Short Form 36 physi-
cal function scale (0.71) in people with rheumatoid arthri-
tis (40). Blalock and colleagues also examined the equiv-
alency of the HAQ with the MHAQ, and found that
although the scores were highly correlated, the MHAQ
scores were consistently and significantly lower (indicat-
ing better function) than the HAQ score (49). Uhlig and
coauthors also found large numerical differences in scores,
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especially at higher disability levels (40). In every cate-
gory, HAQ items chosen for the MHAQ had a lower mean
than the MHAQ-excluded items (49). For construct valid-
ity for the difficulty scale, the MHAQ scores have been
found to be associated with measures of physical perfor-
mance (e.g., walk test, grip strength) (50). For construct
validity for dissatisfaction with function scale, scores were
incrementally greater (more dissatisfied) as difficulty in
function increased (48).

Ability to detect change. For the difficulty scale, Bla-
lock and colleagues suggest that the MHAQ is relatively
insensitive to low levels of disability, and because of its
restricted range and skewed distribution, should be used
with caution when the intent is to assess functional change
(49). Uhlig et al also reported a considerable ceiling effect
for the MHAQ (40). Stucki et al (scores $0.3 [51]) and
Wolfe (scores #1.0 [28]) also noted clustering of scores at
the low end of the scale. Ziebland et al found that the
MHAQ change in difficulty scale was more sensitive to
changes in clinical variables (i.e., correlated more highly
with variables such as grip strength, pain, morning stiff-
ness, and erythrocyte sedimentation rate) than a pre-post
difference in the traditional HAQ score (52).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Similar to the HAQ, the MHAQ measures
important limitations in function relevant to many people
with rheumatology-related disorders. Given its abbrevi-
ated form, the MHAQ should be considered when the full
version of the HAQ cannot be implemented due to time
constraints.

Caveats and cautions. The majority of psychometric ana-
lysis of the MHAQ has focused on the difficulty subscale,
and has generally found that it appears to be less psycho-
metrically sound than the HAQ. Blalock et al noted that
scores on the MHAQ were consistently lower than those
on the HAQ (49). Mean differences on the overall difficulty
score were 0.67 lower using HAQ scores calculated with
adjustment for help and/or assistive devices, and 0.52
lower using HAQ scores without such adjustments. The
MHAQ does not make adjustments for use of help or
assistive devices. Blalock also noted that while the HAQ
scores were normally distributed across the scale’s full
possible range (0–3), MHAQ scores were not normally
distributed and ranged only from 0–1.75. Similar findings
were also noted by Stucki et al (51) and Wolfe (28). The
MHAQ also has a considerable ceiling effect, which is
greater than that of the HAQ (40). There are conflicting
reports about correlations between MHAQ scores and clin-
ical and laboratory variables. Wolfe concluded that the
advantages in the length of the MHAQ over the HAQ were
offset by loss of sensitivity and responsiveness to change
(28).

Clinical usability. The psychometric evaluation of the
MHAQ does support limited use in the clinic, however,
floor and ceiling effects should be considered when inter-
preting scores.

Research usability. Given the MHAQ’s limited ability
to detect change, research use is not recommended.

KATZ INDEX OF INDEPENDENCE IN
ACTIVITIES OF DAILY LIVING

Description

Purpose. To quantify independence in activities of
daily living (ADL) across a wide range of patient popula-
tions (53).

Content. Basic ADL (bathing, dressing, toileting, trans-
fers, continence, and feeding). Katz et al noted that the loss
of functional skills occurs in a specific order, with the
most complex lost first (54). The scoring method for this
scale reflects this hierarchy of function.

Number of items. 6, 1 for each ADL.
Response options/scale. Each ADL is scored on a

3-point scale of independence. Items are ordered by diffi-
culty. The scoring reflects this, although some variation in
the hierarchy of difficulty is allowed. Katz reported that
ADL functions of 86% of evaluated subjects were consis-
tent with the hierarchy (54). Score range is A–G or 0–6.

Recall period for items. Immediate.
Endorsements. None.
Examples of use. The Katz Index of ADL has been used

in older adults (55), people with stroke (56), and older
adults with hip fracture (57).

Practical Application

How to obtain. Available from original reference (54)
and at www.npcrc.org/resources/resources_show.htm?do-
c_id!376169.

Method of administration. Examiner-administered via
observation of the patient.

Scoring. Independence in various combinations of ADL
determines ordinal rank on the alpha scale, or the number
of ADLs for which the individual is dependent for the
numeric scale. Ratings are made are on an 8-level ordinal
scale, where A ! independence in feeding, continence,
transferring, going to toilet, dressing, and bathing; B !
independent in all but 1 of these functions; C ! indepen-
dent in all but bathing and 1 additional function; D !
independent in all but bathing, dressing, and 1 additional
function; E ! independent in all but bathing, dressing,
going to toilet, and 1 additional function; F ! independent
in all but bathing, dressing, going to toilet, transferring,
and 1 additional function; G ! dependent in all 6 func-
tions; and other ! dependent in at least 2 functions, but
not classifiable as C, D, E, or F. Katz and Akpom later
proposed a simplified scoring system in which individuals
are scored 0–6, reflecting the number of ADLs in which
they are dependent (58).

Score interpretation. Scores reflect the specific ADLs or
number of dependent ADLs. Higher (alphabetically or nu-
merically) scores reflect greater independence.

Respondent burden. Five minutes to complete. Instru-
ment is performance based.

Administrative burden. Must observe the patient in
each ADL to determine level of independence.

Translations/adaptations. The Katz Index of ADL has
been adapted into several versions that are comparable to
the original (59,60), while others have been modified
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(61,62). The Katz Index of ADL has also been translated
into Spanish (63).

Psychometric Information

Method of development. The Katz Index of ADL was
developed from the observations of inpatients with hip
fractures. Observations were made by physicians, nurses,
and other health professionals (54).

Acceptability. The Katz Index of ADL measures only
basic ADLs, and therefore has ceiling effects, i.e., the index
cannot discriminate well among people with no and mild
limitations.

Reliability. The interrater reliability is 0.95 or better
after training (54,64). The coefficient of reproducibility (a
measure of the internal consistency of an ordered measure)
is 0.96–0.99 (65). In a study examining the reliability and
validity of self-reported limitations in ADL among Turk-
ish, Moroccan, and indigenous Dutch elderly in The Neth-
erlands, Reijneveld et al reported that internal consistency
reliabilities were good for all ethnic groups, being slightly
higher for Turkish and Moroccan elderly people than for
Dutch elderly (66).

Validity. Regarding construct validity, the Katz Index of
ADL is associated with scores from the Barthel Index (r !
0.78 [67], $ ! 0.77 [68]). The Spanish versions of the Katz
Index of ADL are associated with mortality, institutional-
ization, and utilization of social health services (63). For
predictive validity, the Katz Index of ADL is associated
with mobility dysfunction (0.50) and house confinement
(0.39) among older patients 2 years later (69). There is also
a correlation between ADL dependency level and mortal-
ity among nursing home residents (64). Comparing pa-
tients at 1-month poststroke, those with grade A-B-C at
admission were more likely to go home compared with
those with a grade of D-E-F-G (56).

Ability to detect change. The scale had a significant
floor effect, in that it is relatively insensitive to variations
at low levels of disability (36). Scores on the Katz ADL
scale are dependent on the physical environment, i.e.,
different scores may be obtained for individuals in differ-
ent settings or with different environmental modifications
(37).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The Katz Index of ADL measures important
functional limitations, which can occur in rheumatologic
patient populations.

Caveats and cautions. There has been little investiga-
tion of sensitivity and responsiveness of the Katz Index of
ADL. Most problematic is potential for ceiling effects with
people with mild limitations in ADLs. This could lead to
the index not being responsive to changes in ADLs in
people with low levels of disability.

Clinical usability. The psychometric evaluation pro-
vides some support for the clinical use of the Katz Index of
ADL, however, more robust measures of ADL function,
such as the Functional Independence Measure should be
considered.

Research usability. Use of the Katz Index of ADL in
research studies is not well supported.

FUNCTIONAL INDEPENDENCE MEASURE (FIM)

Description

Purpose. The FIM estimates the level of assistance
needed for patients to complete basic activities of daily
living (ADL) (70). The FIM was designed to be an assess-
ment tool that could be implemented universally across all
patient populations within an inpatient rehabilitation hos-
pital environment (70).

Content. The FIM includes 18 basic ADLs, such as self-
care, sphincter control, transfers, locomotion, communi-
cation, and social cognition. Clinicians score patients on a
7-point scale ranging from dependent to independent,
which reflects the level of assistance needed to complete
each ADL.

Number of items. The FIM items are organized into the
motor and cognitive domains, which are further organized
into 4 subscales for the motor domain and 2 subscales for
the cognitive domain.

Response options/scale. A trained health professional
rates a patient on a scale of 1–7, where 1 ! total assistance
(the patient provides $25% effort to complete each task),
2 ! maximal assistance (25–49% effort), 3 ! moderate
assistance (50–74% effort), 4 ! minimal assistance ("75%
effort), 5 ! supervision/set up (need for supervision but no
physical contact), 6 ! modified independence (use of a
device or need for more than a reasonable time to complete
each task), and 7 ! complete independence (the patient
completes each task in a timely and safe manner). Different
health professionals can score sections specific to their
discipline. For instance, a physical therapist can score the
mobility-related items for a patient while an occupational
therapist scores the ADL-related items. There are 2 gross
score classifications: dependent (helper: scores 1–5) and
independent (no helper: scores 6–7). The total FIM score is
calculated by summing the score of each of the 18 items.

Recall period for items. Immediate.
Endorsements. The FIM is used to determine payment

for inpatient acute rehabilitation services from the Centers
for Medicare and Medicaid Services. In particular, the FIM
is used to determine coverage for patients under Medicare
Part A.

Examples of use. Individuals within the inpatient acute
rehabilitation hospital setting.

Practical Application

How to obtain. The FIM System program is available at
http://www.udsmr.org/. A sample of the FIM instrument
can be found at http://www.ncbi.nlm.nih.gov/bookshelf/
br.fcgi?book!physmedrehab&part!A11332&rendertype!
figure&id!A11340.

Method of administration. Observation by members of
an interdisciplinary team.

Scoring. Specific scoring instructions apply to the FIM.
Training manuals for scoring are available from the Cen-
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ters from Medicare and Medicaid Services, http://www.
cms.gov/InpatientRehabFacPPS/04_IRFPAI.asp.

Score interpretation. Scores range from 18–126. Higher
scores represent more independence. A score of 18 repre-
sents complete dependence, while a score of 126 repre-
sents complete independence. The total FIM score is ap-
propriate to report if the goal of assessment is to determine
the overall burden of care (71). There are 2 domains of the
FIM: motor and cognitive. The motor domain subscales
include self-care (6 items: eating, grooming, bathing, dress-
ing upper body, dressing lower body, and toileting);
sphincter control (2 items: bladder management, bowel
management); transfers (3 items: bed/chair/wheelchair,
toilet, tub/shower); and locomotion (2 items: walk or
wheelchair, stairs). The motor domain was developed
from the Barthel Index (72). The cognitive domain sub-
scales include communication (2 items: comprehension,
expression) and social cognition (3 items: social interac-
tion, problem solving, memory). The mean % SD admis-
sion FIM total was 73.2 % 12.9 and discharge FIM total was
101.7 % 12.9 for patients with lower extremity joint re-
placement who were discharged from a rehabilitation pro-
gram in 2007 (73).

Respondent burden. 30–45 minutes to perform all ac-
tivities. Patients are asked to perform each functional task
in order to generate a score, which may be difficult.

Administrative burden. 7 minutes to collect demo-
graphic data and 10 minutes to score. Formal training is
needed to administer the FIM. A training examination is
available at: http://www.udsmr.org/.

Translations/adaptations. The FIM has been translated
into different languages including Italian and Turkish
(74,75).

Psychometric Information

Method of development. The FIM was created to pro-
vide an improvement over the Barthel Index. It has been
developed and tested mainly in people with neurologic
pathology.

Acceptability. Missing data are not common. The in-
strument has some ceiling effects within each of the motor
and cognitive domains.

Reliability. High reliability has been reported for the
FIM. In a quantitative review of 11 studies, Ottenbacher et
al reported high interrater and test–retest reliability for
health professionals with a variety of educational back-
grounds and levels of training (76). Based on 1,568 pa-
tients with a variety of medical diagnoses, the median
interrater reliability was 0.95 and test–retest reliability
was 0.95. Median reliability for the 6 subscales ranged
from 0.78 (social cognition) to 0.95 (self-care), and the 18
individual items ranged from 0.61 (comprehension) to
0.90 (toilet transfer). Pollak and colleagues also found high
test–retest reliability for the motor (intraclass correlation
coefficient [ICC] 0.90) and cognitive domains (ICC 0.80) in
a cohort of older adults age "80 years residing in a mul-
tilevel retirement community (77).

High internal consistency was found for the total FIM
score (Cronbach’s ! ! 0.88–0.97) (71,78), the motor do-
main (! ! 0.84–0.97) (71,79), and the cognitive domain

(! ! 0.86–0.95) (71) within a large sample of inpatients
undergoing acute rehabilitation with various diagnoses.
However, lower internal consistency was reported for the
locomotion subscale (! ! 0.68), suggesting that the indi-
vidual items (ambulation/wheelchair use and stair climb-
ing) may be measuring a different latent construct of func-
tion (78). Internal consistency was also high for FIM scores
obtained via interview (! ! 0.94) or observation (! ! 0.90)
(80).

Validity. Regarding concurrent validity, FIM scores as-
signed by a single nonclinician interview and by observa-
tion by a team of health care professionals were similar
(ICC 0.74 for admission FIM and ICC 0.76 for discharge
FIM), which provides evidence that a multi-interviewer–
administered FIM is a valid method for collecting data
(81). For construct validity, the separation of the FIM into
motor and cognitive domains has been found to be a valid
method of measuring activity limitation (82–84). The
items in each domain show a generally consistent pattern
of difficulty rating across multiple medical diagnoses, with
eating the least difficult motor item to achieve an indepen-
dent rating, and stair climbing the most difficult (82–84).
For cognitive items, expression is the least difficult and
problem solving is the most difficult (82,84). FIM scores
are correlated with age, comorbidity, and discharge desti-
nation (78), as well as other functional measures, such as
the Barthel Index and the Functional Assessment Measure
(79,80,85,86).

While little work has examined the predictive validity of
the FIM within rheumatologic patient populations, several
studies have examined this within stroke. Trends from
these studies can be carefully considered for patients with
rheumatologic conditions who are at an inpatient rehabil-
itation hospital. Admission FIM scores have been shown
to predict length of stay and discharge FIM scores in a
rehabilitation hospital following stroke (80,87–91). In par-
ticular, an increase in the admission score of the motor
domain by 1 point is correlated with a 1.1-day decrease in
average rehabilitation length of stay for patients with
stroke (87). There is a strong association between total FIM
scores and discharge destination, i.e., discharge home ver-
sus skilled nursing facility (90,92–95). A majority of pa-
tients with stroke with admission FIM scores "80 are
discharged home, while less than half with admission FIM
scores $40 are discharged home, regardless of age (94).
Social support has been shown to be a decisive factor for
discharge destination, especially for those requiring high
levels of assistance (90,93).

Ability to detect change. The FIM, especially the motor
FIM, is highly responsive in detecting changes in ADL
performance (78,80,96), but the cognitive FIM has a poor
responsiveness due to its significant ceiling effect seen
across a wide variety of medical diagnoses (96–99). There
is comparable responsiveness between the FIM and the
Barthel Index (79,80,85,96,100). Beninato et al reported a
minimum clinically important difference for the total FIM
of 22, the motor FIM of 17, and the cognitive FIM of 3 in
the stroke population when anchored to a physician’s
assessment of minimally clinically important change
(101).
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Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The FIM is a widely used tool in the rehabil-
itation setting across a broad range of medical diagnoses
including rheumatologic diagnoses. The FIM is appropri-
ate for evaluating interventions for people with severe
functional limitation.

Caveats and cautions. The FIM is not intended for com-
munity-dwelling adults who are independent in most
functional activities. Future work is needed to validate the
predictive validity of the FIM within rheumatologic pa-
tient populations.

Clinical usability. The psychometric evaluation does
support interpretation of scores for individuals with se-
vere functional limitation. Clinical use is primarily done
in an inpatient acute rehabilitation setting.

Research usability. The psychometric evaluation does
support use of the FIM within intervention studies and
observational studies.

OSTEOARTHRITIS-FUNCTION-COMPUTER
ADAPTIVE TEST (OA-FUNCTION-CAT)

Description

Purpose. The OA-FUNCTION-CAT employs computer
adaptive testing to estimate a respondent’s level of func-
tioning. It was developed as a disease-specific measure for
people with hip or knee OA (102).

Content. The OA-FUNCTION-CAT utilizes an item
bank of 125 functional activities specific to hip or knee
OA.

Number of items in scale. The OA-FUNCTION-CAT se-
lects 5, 10, or 15 items from the 125-item bank for admin-
istration.

Recall period for items. Over the past month on an
average day.

Endorsements. None.
Examples of use. The OA-Function-CAT was developed

in a hip and knee OA cohort of subjects (102).

Practical Application

How to obtain. Contact CREcare (http://www.crecare.
com/home.html) regarding cost and availability of the in-
strument. The 125-item bank is available for no fee at http://
www.biomedcentral.com/content/supplementary/ar2760-
S1.doc.

Method of administration. A CAT tailors assessment to
each individual by selecting and administering subse-
quent questions based on the individual’s response to the
previous question. The program begins by selecting a ques-
tion from the middle of the continuum of the calibrated
item bank. Based on how the respondent answers the
question, the computer calculates an initial score and level
of precision. The CAT will conclude the test based on
predetermined stop rules based on level of precision
and/or a maximum number of items that are to be used to
estimate the score. After the first question is answered, the
program decides if the stop rule has been met. If not,

another question is selected from the item bank based on
the answer given for the previous question. This process is
repeated until the stop rule has been satisfied, and a final
score is calculated. This approach allows for the selection
of items that provide the most relevant information at the
level of the individual’s current score estimate, therefore
eliminating irrelevant questions from being asked (102–
104).

Scoring. Continuous scale. For the functional difficulty
scale, items are reported in terms of amount of difficulty in
performing each function (none, a little, or a lot). For the
functional pain scale, items are reported in terms of pain
severity in performing each function (none, mild or mod-
erate, or severe). The computer automatically calculates an
outcome score representing how much limitation the in-
dividual has within the spectrum of functional limitation.
This score is based on the individual’s response to each of
the questions asked.

Interpretation of scores. Scores range from 0–100.
Higher scores represent higher function and less pain. The
score produced on the CAT can be compared to other
OA-FUNCTION-CAT scores regardless of the specific
questions that were asked to generate the score. The OA-
FUNCTION-CAT calculates a functional outcome score
that can be compared within and between respondents.

Respondent burden. 15 or fewer questions are asked
(questions written on a sixth-grade level of comprehen-
sion).

Administrative burden. Minimal burden since the com-
puter program calculates the score in real time, so the
score is available immediately.

Translations/adaptations. None.
Training to interpret. Not reported.

Psychometric Information

Reliability. There is high level of accuracy between the
5-, 10-, and 15-item OA-FUNCTION-CATs and the full
item bank (Pearson’s r ! 0.92, 0.96, and 0.97, respectively,
for the functional difficulty subscale and 0.89, 0.95, and
0.97, respectively, for the functional pain subscale) among
people with hip or knee OA. There is high conditional
reliability, i.e., examinee level reliability (105), for both
the functional difficulty and functional pain subscales
(95% of the sample scores achieved reliability estimates
"0.97 and "0.96, respectively) (102).

Validity. Regarding construct validity, both the func-
tional difficulty and functional domain subgroups fit a
unidimensional model. Both of the OA-FUNCTION-CAT
subscales cover a broader estimated scoring range than the
Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC), especially at the upper, i.e., higher func-
tioning, end of the scale. The OA-FUNCTION-CAT had
less of a ceiling effect than the WOMAC (0.6% of subjects
were at the ceiling for the OA-FUNCTION-CAT functional
pain subscale versus 6.4% for the WOMAC pain scale, and
0.6% of subjects were at the ceiling for the OA-FUNC-
TION-CAT functional difficulty subscale versus 3.0% for
the WOMAC physical function scale). The OA-FUNC-
TION-CAT did not have a floor effect (102).
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Ability to detect change. The 10-item OA-FUNCTION-
CAT has a higher degree of precision than the WOMAC
across the full range of scores for both subscales, especially
at the upper end of the scale in the functional pain sub-
scale within people with hip or knee OA (102).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The OA-FUNCTION-CAT is an innovative
method of measuring patient reported outcomes relevant
to people with rheumatologic related disorders. The OA-
FUNCTION-CAT has improved psychometric properties
and requires fewer questions compared with legacy mea-
sures. Specifically, CATs offer a highly reliable and precise
method to quantify patient reported limitations along a
broad continuum. In addition, CAT scores can be esti-
mated after only a few questions are answered, which
decreases overall time and cost of administration.

Caveats and cautions. Future work is needed to exam-
ine the test–retest reliability of the OA-FUNCTION-CAT;
utilization of CAT methods for estimating patient-reported
outcomes is likely to increase among clinicians and re-
searchers.

Clinical usability. The psychometric evaluation of the
OA-FUNCTION-CAT supports interpretation of scores to
make decisions about individuals. Given the minimal bur-
den on patients and clinicians, the OA-FUNCTION-CAT is
very appropriate to use clinically.

Research usability. The OA-FUNCTION-CAT can be
used within intervention trials and observational studies
given the psychometrics of this instrument. Values repre-
senting meaningful change have yet to be established
which may limit clinical and research application.
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Measures of Social Function and Participation in
Musculoskeletal Populations
Impact on Participation and Autonomy (IPA), Keele Assessment of Participation (KAP),
Participation Measure for Post-Acute Care (PM-PAC), Participation Objective,
Participation Subjective (POPS), Rating of Perceived Participation (ROPP), and The
Participation Scale

ROSS WILKIE, JOANNE L. JORDAN, SARA MULLER, ELAINE NICHOLLS, EMMA L. HEALEY, AND
DANIELLE A. VAN DER WINDT

Maintaining participation and social function is important
to individuals with musculoskeletal conditions (1). Al-
though there is no single clearly specified or widely agreed
concept of participation, it is generally understood to be
the domain of functioning beyond impairments and the
performance of basic tasks (e.g., sit to stand) and refers to
the context in which people live (2). The publication of the
World Health Organization’s International Classification
of Functioning in 2001 has done much to raise awareness
of the need to measure social function and participation,
and their definition can be used as a starting point; partic-
ipation, the concept proposed to capture social function,
refers to the experience in life situations where an indi-
vidual interacts with their environment (e.g., physical en-
vironment and other people) (3). Participation has evolved
from a number of concepts, including handicap, instru-
mental activities of daily living, and social role participa-
tion, and is a broad term that covers an individual’s expe-
rience in an infinite number of life activities and social
roles, for example, work, looking after others, leisure ac-
tivities, volunteering, and being involved in the commu-
nity.

Participation and social function have not been mea-
sured routinely in musculoskeletal populations in clinical
practice or research studies (4). Measurement of the con-
sequences and management of musculoskeletal conditions
have tended to focus on impairments (e.g., pain) and phys-

ical limitations (e.g., walking limitation). However, in rec-
ognition of the need to measure the full impact and wider
influence of these conditions, there have been moves to-
wards measuring the personal and social impact, captured
by participation and social functioning (5–8). There is a
growing interest in participation because the social conse-
quences of musculoskeletal conditions (such as difficulty
going shopping or visiting relatives) may be of more con-
cern to patients than impairments (such as pain) or spe-
cific activity limitations (such as walking more than half a
mile) (9). Participation is an important outcome measure
for intervention studies and as a measure of success of
health care and prevention programs, even if it is not the
main target. For example, joint replacement or interven-
tions to reduce pain may also enhance abilities to work or
socialize with friends. Importantly, as many musculoskel-
etal conditions are long lasting, it is possible that even in
the presence of ongoing signs (radiographic change),
symptoms (pain), and activity limitation (walking limita-
tion), participation can be maintained (5).

The purpose of this review was to assist the selection of
an instrument to measure participation and social function
in clinical practice or research studies in adult popula-
tions with musculoskeletal conditions. Following a com-
prehensive search of the published literature (the method
is available from the authors), 6 instruments were identi-
fied that 1) had been developed to exclusively measure
participation or social function in clinical practice or re-
search, 2) were freely accessible and did not require pur-
chase, and 3) have published evidence of sufficient psy-
chometric testing to assess their applicability in
(musculoskeletal) clinical practice or research. These in-
struments were the Impact on Participation and Autonomy
(IPA) (10), Keele Assessment of Participation (KAP) (11),
Participation Measure for Post-Acute Care (PM-PAC) (12),
Participation Objective, Participation Subjective (POPS)
(13), Rating of Perceived Participation (ROPP) (14), and
The Participation Scale (15). All 6 have been developed as
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generic measures of participation. Four of the instruments
(IPA, KAP, POPS, and ROPP) were developed to be admin-
istered as self-complete questionnaires. The Participation
Scale and PM-PAC were designed to be administered as an
interview and POPS can also be administered as an inter-
view.

Each instrument is designed to measure participation in
a different way; IPA measures choice and control (i.e., the
possibility to do the things the way you want), KAP mea-
sures performance “as and when you want,” PM-PAC mea-
sures limitation, POPS measures objective (i.e., frequency)
and subjective (i.e., satisfaction) participation, ROPP mea-
sures the individual’s perceived and desire to change par-
ticipation, and The Participation Scale measures partici-
pation compared to a “peer norm.” All of the instruments
measure participation in mobility, self-care, domestic life,
interpersonal interaction, and relationships, major life
(e.g., work, education), and community and social life,
except POPS, which does not measure aspects of self-care.
The instruments contain a varying number of items (range
11–78 items); this is linked to the detail of participation
measured (e.g., KAP contains the fewest items and mea-
sures participation broadly at domain level, POPS and
ROPP contain the greatest number of items, and provide
greater detail by measuring participation in specific life
situations).

The evidence of psychometric properties is outlined in
the Summary Table. The quality of psychometric testing
varied across instruments. Tests have followed criteria and
were linked to the intended measurement constructs.
However, for 4 of the 6 instruments (KAP, POPPS, The
Participation Scale, and ROPP) there is only 1 published
paper that explored psychometric properties and most
psychometric studies have been undertaken with small
numbers. Tests for most instruments have focused on face
and construct validity and reliability. Only IPA and PM-
PAC have been tested specifically in musculoskeletal pop-
ulations while the KAP has only been tested in the general
population.

IPA, PM-PAC, POPS, and ROPP have been designed for
use in clinical practice. All 4 instruments can indicate
areas where restriction occurs and in addition the ROPP
and POPS allow recipients to indicate areas of participa-
tion that they would like clinicians to focus on and aim to
improve. KAP and The Participation Scale have not been
tested for use in clinical practice as yet. IPA, KAP, and The
Participation scale have been tested and applied in obser-
vational research studies (e.g., 5,15,16) but POPS, PM-PAC,
and ROPP require further testing for such use. There is
potential for IPA and The Participation Scale to be used in
trials although further testing is required to assess their
suitability to detect change (responsiveness).

IMPACT ON PARTICIPATION AND
AUTONOMY (IPA)

Description

Purpose. The IPA was developed as a generic scale to
measure person-perceived participation and autonomy,

and for use in a wide range of populations (17). The orig-
inal instrument was organized into 4 dimensions (social
relationships, autonomy in self-care, mobility and leisure,
and family role) and consists of 23 items. Updated ver-
sions have 5 domains (autonomy indoors, family role,
autonomy outdoors, social relations, and work and educa-
tional opportunities), and 31 items plus 8 additional items
to address problem experiences (10,18). English versions
have 8 domains (31 items plus 8 items to address problem
experiences) (19), and 5 domains (31 items plus 8 items to
address problem experiences, plus 1 extra item [helping
others]) (20).

Content. The items capture autonomy and participa-
tion. In the original instrument, following principal com-
ponent analysis (PCA) and item reduction, 4 domains (23
items) are measured: social relations, autonomy in self-
care, mobility and leisure, family role. Further develop-
ment, again using PCA led to the 5 domains: autonomy
indoors, family role, autonomy outdoors, social relations,
work and education (10).

Number of items. 5 subscales; 31 items plus 8 problem
experience items (10).

Response options/scale. 5-point Likert scale (excellent,
very good, moderate, poor, very poor) (17). Later revised to
very good, good, fair, poor, very poor (10). A 3-point Likert
scale is used for problem experience (no, minor, severe).

Recall period for items. Current.
Endorsements. None.
Examples of use. Lund ML, Lexell J. Associations be-

tween perceptions of environmental barriers and partici-
pation in persons with late effects of polio. Scand J Occup
Ther 2009;16:194–204.

Slim FJ, van Schie CH, Keukenkamp R, Faber WR, Nollet
F. Effects of impairments on activities and participation in
people affected by leprosy in The Netherlands. J Rehabil
Med 2010;42:536–43.

Lund ML, Lexell J. Relationship between participation
in life situations and life satisfaction in persons with late
effects of polio. Disabil Rehabil 2009;31:1592–7.

Videler AJ, Beelen A, van Schaik IN, de Visser M, Nollet
F. Limited upper limb functioning has impact on restric-
tions in participation and autonomy of patients with he-
reditary motor and sensory neuropathy. J Rehabil Med
2009;41:746–50.

Lund ML, Lexell J. Perceived participation in life situa-
tions in persons with late effects of polio. J Rehabil Med
2008;40:659–64.

Nieuwenhuijsen C, van der Laar Y, Donkervoort M,
Nieuwstraten W, Roebroeck ME, Stam HJ. Unmet needs
and health care utilization in young adults with cerebral
palsy. Disabil Rehabil 2008;30:1254–62.

Bastiaenen CH, de Bie RA, Vlaeyen JW, Goossens ME,
Leffers P, Wolters PM, et al. Long-term effectiveness and
costs of a brief self-management intervention in women
with pregnancy-related low back pain after delivery. BMC
Pregnancy Childbirth 2008;8:19.

Verbunt JA, Seelen HA, Ramos FP, Michielsen BH, Wet-
zelaer WL, Moennekens M. Mental practice-based rehabil-
itation training to improve arm function and daily activity
performance in stroke patients: a randomized clinical trial.
BMC Neurology 2008;8:7.
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Van de Port IG, van den Bos GA, Voorendt M, Kwakkel
G, Lindeman E. Identification of risk factors related to
perceived unmet demands in patients with chronic stroke.
Disabil Rehabil 2007;29:1841–6.

Kos D, Duportail M, D’hooghe M, Nagels G, Kerckhofs E.
Multidisciplinary fatigue management programme in mul-
tiple sclerosis: a randomized clinical trial. Mult Scler
2007;13:996–1003.

Lemmens J, I S M van Engelen E, Post MW, Beurskens
AJ, Wolters PM, de Witte LP. Reproducibility and validity
of the Dutch Life Habits Questionnaire (LIFE-H 3.0) in
older adults. Clin Rehabil 2007;21:853–62.

Lund M, Nordlund A, Bernsping B, Lexell J. Perceived
participation and problems in participation are determi-
nants of life satisfaction in people with spinal cord injury.
Disabil Rehabil 2007;29:1417–22.

Middelkamp W, Moulaert VR, Verbunt JA, van Heugten
CM, Bakx WG, Wade DT. Life after survival: long-term
daily life functioning and quality of life of patients with
hypoxic brain injury as a result of a cardiac arrest. Clin
Rehabil 2007;21:425–31.

Practical Application

How to obtain. Questionnaire is included in the appen-
dix of original articles (10,17).

Method of administration. Self-administered question-
naire.

Scoring. Each item is scored from 1–5; item scores are
summated within domains. It is unclear if these subscales
include the problem experience items or if these are ana-
lyzed separately.

Score interpretation. Increasing scores indicate greater
perceived participation. Score range varies depending on
the number of items. No normative values available and no
interpretation or cut points are given.

Respondent burden. Mean ! SD time to complete (for
original 41 items) is 30 ! 15 minutes (17). Mean time to
complete (for 39 items) is 19.3 minutes (19).

Administrative burden. No information on administra-
tive burden. Training is not needed.

Translations/adaptations. Original is in Dutch (10,18),
and there are translations into English (19) and (20). Rasch
analysis shows that the IPA subscales and a 30-item IPA
(minus 1 item) were invariant across Dutch and English
cultures (20). Adaptations: generic questionnaire, no
changes for musculoskeletal populations.

Psychometric Information

Method of development. Items were generated by ex-
perts (multidisciplinary group) based on International
Classification of Impairment, Disability, and Handicap,
and discussed with patients (small qualitative pilot study).
Items were deleted if not considered relevant for at least
75% of patients, or if ambiguous (procedures only briefly
described).

Acceptability. Low response rates, especially in pa-
tients with rheumatoid arthritis and fibromyalgia (42%
and 37%, respectively) (10). Missing values ranged from
0–3% (17). The results of an interview study to assess

acceptability were as follows: easy to complete (83%), no
items embarrassing, a few items could be removed or
added according to participants (19). No information is
available on floor or ceiling effects.

Reliability. Internal consistency for the original version
(17) by Cronbach’s ! " 0.86 (social relations), 0.87 (self-
care); 0.84 (family role), 0.85 (mobility and leisure); for the
revised version (10) Cronbach’s ! " 0.86 (social relations),
0.91 (autonomy indoors), 0.90 (family role), 0.81 (auton-
omy outdoors), 0.91 (work and education) (10). Test–retest
reliability: weighted kappas for individual items: 0.56–
0.90. Intraclass correlation coefficient range for domains is
0.83–0.91.

Validity. Face and content validity. IPA provides com-
prehensive coverage of participation domains, and nearly
all subdomains (except some aspects of communication
and religion). Results of the interview study (19) showed
IPA was accurate for patient’s situation (63%), design was
good (74.3%), and it was relevant (74–97.1%) (19).

Structural validity. Factor structure determined by PCA
(10,17).

Construct validity. Hypotheses tested to assess conver-
gent (correlations 0.29—0.59) and discriminant validity
(correlations 0.01–0.50) using London Handicap Scale,
Short Form 36, and Sickness Impact Profile. Associations
have not been presented for social functioning subscale of
the Short Form 36 (10).

Ability to detect change. Anchor-based method. Before-
after treatment and several transition indices (18). Stan-
dardized response means (SRMs) and area under the curve
(AUC) indicate responsiveness to change of 3 dimensions;
family role (SRM 0.8, AUC 0.8), autonomy outdoors (SRM
1.2, AUC 0.89), work and education (SRM 1.3, AUC 0.93).
Results acceptable for autonomy indoors (SRM 0.4, AUC
0.62) and for social relations (SRM 0.1, AUC 0.5).

Quality of psychometric testing. The design of the ques-
tionnaire is acceptable, although there was limited input
from patients in design. It is unclear how and by whom
items were generated. Procedures for reducing items are
briefly described, and there is no justification for choice of
response options. Internal consistency is good (2 studies).
Reliability is good (1 study). There is no information on
measurement error. In terms of face and content validity,
comprehensive measurement of participation and inter-
view study shows IPA is relevant and acceptable (1 study).
In terms of construct validity, structural validity is dem-
onstrated by PCA (2 studies), but no confirmatory factor
analysis has been conducted.

For the hypothesis testing, the correlations (convergent/
discriminant) not all convincing (1 study). In cross-cul-
tural validity, 1 study confirms the relevance and accept-
ability in English; 1 study using item-response theory
shows that 30 of the items were invariant across English
and The Netherlands populations. In terms of responsive-
ness, it demonstrated acceptable properties to allow mea-
surement of responsiveness for 3 of 5 domains (1 study),
unacceptable for 2 domains. It is unclear if this is caused
by lack of change in population. There is no information
on minimum important change (MIC) and on interpretabil-
ity. Overall, the quality of psychometric testing has been
good, but more evidence in musculoskeletal populations
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needed on construct validity, measurement error, respon-
siveness, MIC, and interpretability.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The instrument has good face validity and
provides comprehensive measurement of participation. It
has been tested in patients with a wide range of condi-
tions, in particular neuromuscular disease, spinal cord
injuries, traumatic head injuries, multiple sclerosis,
stroke, fibromyalgia, and rheumatoid arthritis. Relevant
according to patients.

Caveats and cautions. Further psychometric testing is
required particularly with respect to construct validity and
responsiveness. Study populations have not been very
large. Low response rate in 1 study. No evidence on MIC
and interpretability.

Clinical usability. Administrative burden is small. Re-
sponder burden is small, although response rate was low
in one study, and time to complete is quite long (20–30
minutes). Acceptable and relevant to patients (1 study).
Unable to interpret scores at present.

Research usability. Interpretability as yet unclear.
Cross-cultural validity established for The Netherlands
and UK, not yet available or tested in other languages. Face
validity, consistency, and reliability are good, supporting
research use, but more evidence needed in other popula-
tions and settings to support construct validity, measure-
ment error, responsiveness, MIC, and interpretability.
Time to complete may limit usefulness in research projects
measuring a wide range of concepts.

KEELE ASSESSMENT OF PARTICIPATION
(KAP)

Description

Purpose. KAP was developed as a generic measure of
person-perceived performance of participation “as and
when you want.” It is intended for use in adults in the
general population. Published in 2005 by Wilkie et al (11),
there are currently no updates or revisions.

Content. Items measure participation in the domains of
mobility, self-care, domestic life, interpersonal interac-
tion, major life, community, and social life.

Number of items. 11 items (15 including the screening
questions).

Response options/scale. Each item has a 5-point adjec-
tive ordinal scale (all of the time, most of the time, some of
the time, a little of the time, none of the time).

Recall period for items. 4 weeks.
Endorsements. None.
Examples of use. Wilkie R, Peat G, Thomas E, Croft PR.

The prevalence of person-perceived participation restric-
tion in community-dwelling older adults. Qual Life Res
2006;15:1471–9.

Wilkie R, Peat G, Thomas E, Croft PR. Factors associated
with participation restriction in community-dwelling
adults aged 50 years and over. Qual Life Res 2007;16:
1147–56.

Wilkie R, Peat G, Thomas E, Croft PR. Factors associated
with restricted mobility outside the home in community-
dwelling adults aged 50 years and over with knee pain: an
example of use of the International Classification of Func-
tioning to investigate participation restriction. Arthritis
Rheum 2007;57:1381–9.

Wilkie R, Thomas E, Mottram S, Peat G, Croft P. Onset
and persistence of person-perceived participation restric-
tion in older adults: a 3-year follow-up study in the general
population. Health Qual Life Outcomes 2008;6:92.

Practical Application

How to obtain. The instrument is part of the original
article (11).

Method of administration. Self-administered question-
naire.

Scoring. Each item is dichotomized to define the pres-
ence (some, a little, none of the time) or absence (all or
most of the time) of participation restriction. Total
scores are calculated by summing the number of items
where restriction occurs (0–11 items). A computer is un-
necessary. There are no instructions for managing missing
data.

Score interpretation. Scores range from 0–11 (where
0 " no restriction and 1 to 11 " any restriction). No
restriction is reported by 53% of the general population.

Respondent burden. Completion takes 3 minutes. It is
easy to complete, and there is a 98.2% completion rate.

Administrative burden. Not reported.
Translations/adaptations. At present, only in English.

Data have been reported for knee pain populations.

Psychometric Information

Method of development. Items were generated by the
authors for the International Classification of Functioning
participation domains 4 to 9. No patients were involved in
item selection, but assisted with formatting. There are no
subscales of participation. Item-response theory has not
been used.

Acceptability. It is easy to complete and understand the
questions; there was a 98.2% completion rate. No infor-
mation on missing data; 53% of responses had no restric-
tion-ceiling effect.

Reliability. Internal consistency was not examined. For
test–retest, the mean observed agreement over a 4-week
period for dichotomized responses was 90%. Kappa val-
ues ranged from 0.20–0.71. Interrater reliability was not
relevant. Minimal detectable change and SEM were not
reported.

Validity. Cognitive and semistructured interviews
found that the instrument comprehensively measured par-
ticipation. KAP demonstrated high levels of agreement
with the Reintegration to Normal Living index and Impact
of Participation and Autonomy.

Ability to detect change. Responsiveness and minimum
clinically important difference (MCID) have not been
tested.

Quality of psychometric testing. The development of
the questionnaire is acceptable. Patients were used to
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adapt items. Internal consistency was not tested. Tests of
reliability lack detail. There is no information on measure-
ment error. Face and content validity: interview studies
with musculoskeletal patients demonstrated high levels of
acceptance and that participation was comprehensively
measured. For construct validity and hypotheses testing,
hypotheses were prespecified but not overly specific. The
levels of agreement assessed with relevant tools (Re-inte-
gration to Normal Living and the Impact on Participation
and Autonomy). Responsiveness was not tested. There is
no information on minimum important change, and more
information is required on interpretability. Overall, there
is a reasonable level of testing to allow measurement of
participation at a single time point. More evidence is re-
quired on responsiveness.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The instrument measures participation com-
prehensively and can be applied to the general population
(generic measure; i.e., all musculoskeletal groups). It is
brief and concise, with minimal responder burden. It has
not been tested sufficiently to evaluate its appropriateness
for evaluating interventions.

Caveats and cautions. Further psychometric testing is
required for responsiveness, MCID and information re-
quired for how to deal with missing items.

Clinical usability. Although the instrument has been
used in the general population, further testing in clinical
populations is required. Responder burden is minimal. No
assessment of administrative burden.

Research usability. Face and construct validity tests
support use for cross-sectional research. There is no as-
sessment of administrative burden, and the responder bur-
den will not limit use.

PARTICIPATION MEASURE FOR POST-ACUTE
CARE (PM-PAC)

Description

Purpose. PM-PAC was developed to measure participa-
tion outcomes of rehabilitation services provided in out-
patient or home-care settings. It is a measure for commu-
nity-based individuals, and was originally published by
Gandek et al in 2007 (12).

Content. PM-PAC evaluates participation in 9 domains:
mobility, role functioning, community, social, and civic
life, domestic life/self-care, economic life, interpersonal
relationships, communication, work, and education.

Number of items. 51 items.
Response options/scale. The PM-PAC contains 11 dif-

ferent response options: 1) Are you limited? (not at all/a
little/some/quite a lot/completely); 2) How much are you
limited? (not at all limited/a little/somewhat/very much/
extremely limited/do not do this); 3) How much of the
time? (all the time/most of the time/some of the time/a
little of the time/none of the time); 4. How many days?
(everyday/5–6 days/3–4 days/1–2 days/never); 5) Em-

ployment status? (working full-time/working part-time/
unemployed but looking for work/unemployed and not
looking for work/a homemaker/doing full- or part-time
volunteer service/full-time student/employment trainee/
vocational rehabilitation/retired/temporarily unable to
work because of health or disability/completely unable to
work due to health or disability); 6) Education? (yes/no but
I would like to/no and I don’t want to); 7) Describe social
life (I do not have any difficulty doing things socially/I
maintain my usual pattern of social activities/I am some-
what restricted in the amount and type of social activities
I do/I am restricted in the amount and type of social
activities I do/I do not see family and friends/I only see
those who come to care for me); 8) How many times have
you done things socially? (none/once/twice/3 times/more
than 3 times); 9) Satisfaction (very satisfied/somewhat sat-
isfied/neither satisfied nor dissatisfied/somewhat dissatis-
fied/very dissatisfied); 10) Number of close friends (0, 1, 2
to 4, 5 to 8, or 9#); 11) Drain on financial resources? (not
at all/a little/somewhat/quite a lot/extremely).

Recall period for items. Past week or current status.
Endorsements. None.
Examples of use. Jette AM, Keysor J, Coster W, Ni P,

Haley S. Beyond function: predicting participation in a
rehabilitation cohort. Arch Physical Med Rehabil 2005;86:
2087–94.

Keysor JJ, Jette AM, Coster W, Bettger JP, Haley SM.
Association of environmental factors with levels of home
and community participation in an adult rehabilitation
cohort. Arch Physical Med Rehabil 2006;87:1566–75.

How to obtain. In appendix of reference 12.
Method of administration. Intended for self-report but

was administered by interview during testing.
Scoring. Scoring instructions not given.
Score interpretation. Higher scores indicate greater par-

ticipation and satisfaction. No normative values given.
Respondent burden. Assessed but results not reported.
Administrative burden. Not reported.
Translations/adaptations. Original in English, there is a

French translation although not tested. PM-PAC has been
further developed for administration using computer as-
sisted testing (PM-PAC-CAT).

Psychometric Information

Method of development A literature search of existing
tools was used to identify possible items, along with gen-
eration of items from a group of experts. The items in the
PM-PAC were discussed with 4 focus groups of rehabili-
tation patients and were pilot tested in interviews with 8
individuals with disability. Feedback on items was ob-
tained from 8 professionals in the rehabilitation field and
items were modified accordingly. Subscales were gener-
ated to link with the International Classification of Func-
tioning domains; however, initial psychometric analysis
led to the allocation of some items to other domains.
Potential items were selected by a group of experts. Item-
response theory led to the allocation of some items to other
domains.
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Acceptability. Readability was not reported. Missing
data do not appear to be common, although exact levels are
not reported.

Reliability. For internal consistency, Cronbach’s alpha
for all scales ranged from 0.72–0.89. For test–retest reli-
ability, the intraclass correlation coefficient range was
0.61–0.86. Mean difference scores ranged from $2.09 to
2.11 across the 7 scales (test–retest scores were not signif-
icantly different on average across the scales). Minimal
detectable change and SEM were not tested.

Validity. Face validity was not tested. Confirmatory
factor analysis indicated that there were 7 participation
domains (work and education were not included). In terms
of construct validity, scores differed significantly with di-
agnostic groups (P % 0.001) on all scales except domestic
life. Mean scale scores generally reflected hypothesized
patterns; those with more severe problems for mobility,
role functioning, and community and social life. Number
of days that respondents left their home was significantly
related to mobility, role functioning, community, social
and civic life, and domestic life but was not significantly
related to the other scales.

Ability to detect change. Responsiveness and minimum
clinically important difference were not tested.

Quality of psychometric testing. The development of
PM-PAC is acceptable. There is a poor description of scor-
ing, and no information on missing data or how to handle
missing data. Internal consistency was adequately tested
and is an acceptable level. Reliability was adequately
tested and is an acceptable level. Face validity was not
assessed.

Construct was examined with reference to impairment
status. Further testing is required. Responsiveness was not
assessed, and there is no information on minimum impor-
tant change and interpretability. Overall, there is high
quality of testing of internal consistency and reliability,
but no other testing of other properties. Some of the re-
maining properties of the measure not tested here are dealt
with in the development of PM-PAC-CAT, which is not
freely obtainable.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. May be useful for clinical practice. Other
adaptations, which are not freely available, show promise
for computer-assisted testing, monitoring change, and test-
ing interventions.

Caveats and cautions. Further testing is required to in-
dicate levels of responder and administrative burden. Un-
sure how to score. Further psychometric testing is required
particularly with relation to responsiveness and repeat-
ability.

Clinical usability. Unable to interpret scores at present.
Further assessment of administrative and responder bur-
den would be useful.

Research usability. Unclear how to score the instru-
ment. Could be used to measure participation in the 9
domains. More testing on responsiveness would be use-
ful.

PARTICIPATION OBJECTIVE, PARTICIPATION
SUBJECTIVE (POPS)

Description

Purpose. POPS was developed to measure participation
(as defined by the International Classification of Function-
ing framework) and extend previous measures of commu-
nity integration. It is a generic tool developed for any
population. It was published in 2004 by Brown et al (13)
and there are no known updates or revisions.

Content. The instrument measures participation in 5
domains: domestic life (8 activities), interpersonal interac-
tions and relationships (8 activities), major life areas (3
activities), transportation (2 activities), and community/
recreational and civic life (5 activities).

Number of items. For each of the 26 activities, there are
3 questions, giving a total of 78 items. The first measures
frequency or duration of engagement (objective participa-
tion), the second measures how important engagement in
the activity is, and the third refers to whether they would
like to change their current level of engagement (subjective
participation).

Response options/scale. For objective participation, re-
sponse options are measured as amounts: percentage of the
activity that an individual is responsible for (domestic life
domain), number of hours per day, week, or month the
activity is engaged in (major life areas domain), or the
frequency of occurrence of the activity in a day, week, or
month (all other domains). For subjective participation the
importance of each of the 26 activities to well-being is
coded using the response options most, very, moderate,
little, or not important (scored 4–0), and any change to
current level of engagement in that activity is rated as
same, less, or more.

Recall period for items. Varies from current time up to
1 month.

Endorsements. None.
Examples of use. Mascialino G, Hirshson C, Egan M,

Cantor J, Ashman T, Tsaousides T, et al. Objective and
subjective assessment of long-term community integration
in minority groups following traumatic brain injury. Neu-
rorehabilitation 2009;24:29–36.

Cantor JB, Ashman T, Gordon W, Ginsberg A, Engmann
C, Egan M, et al. Fatigue after traumatic brain injury and its
impact on participation and quality of life. J Head Trauma
Rehabil 2008;23:41–51.

Practical Application

How to obtain. The instrument is included in the ap-
pendix of the original article by Brown et al (13) and
scoring instructions are available from the authors on re-
quest. No costs are reported.

Method of administration. Self-completion question-
naire or by interview/telephone.

Scoring. The scoring for the POPS is normalized using
data from a sample of patients with traumatic brain injury
and those with no disability.

Scoring objective participation. First, all hour and fre-
quency items are converted to a single base, frequency, or
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duration per month. Standardized scores are then calcu-
lated by subtracting from each person’s raw score for each
item the mean score for the item for the combined popu-
lation norm and dividing by the SD for the population. To
control for outliers standardized scores are set to $3 and
#3. Standardized scores are then weighted by a factor that
was the average of the mean importance rating of the
population so that all items do not have equal weighting
(things that are done more have a greater weighting). The
total score for objective participation is calculated as the
average of the weighted standardized scores of the 26
items. Subscale scores can be calculated as the average
standardized scores for the standardized samples.

Scoring subjective participation. For each of the 26
items, multiply the importance score by the satisfaction
score, where a person who is wanting less or more was
scored as $1, and his or her being satisfied with current
level was scored as #1. Scores can range from #4, indi-
cating a most important area of life that the person is
engaging in at a satisfactory level, to $4, indicating an
equally important area of life that the person wants to do
either less of or more. The subjective participation total
score is the mean of the 26 activities. A computer is nec-
essary to score this tool. Further scoring instructions are
available from the author and may give more detail on how
missing data should be handled in the scoring algorithm.

Score interpretation. The score range for subjective par-
ticipation is $4 to 4. The score range for objective partic-
ipation is $3 to 3. Higher scores indicate greater partici-
pation and there are no recommended cut-offs. Normative
values are not available for either scale, although data on
the importance of the 26 items are given from a sample of
patients with no disability. These data are included in the
scoring algorithm for the tool.

Respondent burden. No information is give on item dif-
ficulty, although the instrument was successfully com-
pleted by 575 participants included in the psychometric
evaluation.

Administrative burden. No information is given on
time to administer the POPS. The POPS can be used as a
self-report measure so difficulties for an administrator
would be minimal and training would be minimal. The
scoring of the tool would be done by computer and al-
though time may be needed to set up the algorithms, once
achieved, they should be able to be used with ease.

Translations/adaptations. Only available in English.

Psychometric Information

Method of development. The items originate from the
Living After Traumatic Brain Injury instrument, which
was drawn from a variety of existing instruments (mainly
the Craig Handicap Assessment and Reporting Technique,
Community Integration Questionnaire, Bigelow Quality of
Life Questionnaire, and the Community Re-entry Ques-
tionnaire), although the process of selection is not re-
ported. Additional items have been added, although there
is no justification given for their inclusion. Patients were
not used in development. Subscales were generated to fit
with the International Classification of Functioning do-
mains. Item-response theory was not used. Two separate

subscales can be generated (PO and PS), using scoring
algorithms available from the author. In addition, domain
scores can be calculated for the 5 domains covered in the
questionnaire.

Acceptability. The questionnaire is readable; however,
no specific details are given on item-level missing data
rates. In the scoring of the POPS, the authors offered an
alternative scoring using deviation scores due to the
skewed nature of some of the distributions. This suggests
that floor and ceiling effects may be present in the data;
however, floor and ceiling effects may only apply to the
sample of brain injury patients included in this study.

Reliability. Internal consistency of scales ranged from
0.37–0.89, except for transportation, which was lower for
both PO and PS. Test–retest reliability was completed on a
subsample of patients with traumatic brain injury (n " 65).
The time period for test–retest reliability was between 1
and 3 weeks. Both the PO and PS scores had good test–
retest reliability (intraclass correlation coefficient 0.75 and
0.8, respectively); however, the test–retest reliability of the
PO and PS scores for each domain varied between 0.28 and
0.89. No information is given on minimal detectable
change or SEM.

Validity. Face/content validity. The items have been
selected from other participation tools; however, little in-
formation is given on item face validity. It is not clear how
the items were selected for the tool.

Construct validity. There is a weak correlation between
PO and PS total scores (0.23 for mild traumatic brain
injury, 0.21 for moderate-severe traumatic brain injury).

Four other measures of positive-negative affect or satis-
faction judgments (Brain Injury Screening Questionnaire,
Beck Depression Inventory II, Flanagan Quality of Life
Scale, and Life 3) had stronger correlations with PS than
PO total scores. Current age, injury severity, and years
post–traumatic brain injury onset were not related to PO
or PS total scores. Overall, there was moderate evidence
to support the construct validity of the tool, although
not all predefined hypotheses were supported in the
data.

Ability to detect change. No evidence is given for the
tool’s responsiveness or minimum clinically important
difference.

Quality of psychometric testing. The design of the ques-
tionnaire is adequate and is generated by “experts.” The
quality of assessment of the internal consistency is accept-
able.

The study of reliability was of reasonable quality. There
is no information on measurement error, and the face and
content validity were not clearly reported. Construct
validity was tested with regard to the hypothesis and
relevant instruments. Responsiveness was not assessed,
and there was no information on minimum important
change. In terms of interpretability, objective and sub-
jective participation are different constructs. Further
work is required to interpret scores for each scale. Over-
all, further testing is required on missing data, face valid-
ity, and responsiveness and in musculoskeletal popula-
tions for use.
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Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Measures both objective and subjective par-
ticipation and allows patients to indicate the areas that
they would like clinicians to target.

Caveats and cautions. The process used to select the 26
items for the POPS as a subset of those in the Living Life
After Traumatic Brain Injury Study is unclear. The process
for generating new items for POPS (e.g., in the transporta-
tion section) is also not clearly defined. No information is
given regarding the interpretability of the scale units of the
PO and PS scales. The scoring of the instrument is quite
complex so it would be difficult to apply in clinical prac-
tice. Only pilot data are given in the assessment of the
psychometric properties of the tool, so further work is
needed in this area, especially around minimum clinically
important difference and interpretation of scale scores.

Clinical usability. POPS scale has the potential to facil-
itate decisions on patient care, although these require fur-
ther testing. Further testing of responder burden would be
useful to guide clinical use. Clinical use may be limited by
the scoring method, which requires a computer.

Research usability. Overall the psychometric data pre-
sented support use for research, although further psychomet-
ric testing is needed. The questionnaire can be self-admin-
istered; however, computer-generated scoring algorithms
are needed to score the tool. Further testing is required on
responsiveness.

RATING OF PERCEIVED PARTICIPATION
(ROPP)

Description

Purpose. ROPP was developed to describe patient’s per-
ceived level of participation in the context of where they
live and to direct rehabilitation interventions according to
the patient’s desire to change a particular domain. The
ROPP was published in 2007 by Sandstrom and Lundin-
Olsson (14). There are no revisions or updates.

Content. There are 22 statements about participation in
different life situations, which are grouped into 9 different
areas. Linked to each statement there are questions about
participation level, satisfaction with participation, and if
support is desired. Domains covered are: personal care,
mobility, communication, social relationships, domestic
life and caring for others, education, work and employ-
ment, economic life, and social and civic life.

Number of items. There are 22 statements with 3 ques-
tions per statement for a total of 66 items. A participation
score (range from 0–88) can be derived using only the first
question (participation level) for each of the 22 items.

Response options/scale. Perceived participation (not re-
stricted, not applicable/mildly restricted/moderately re-
stricted/very restricted/severely restricted); satisfaction
(yes/no), need for support to change participation level
(yes/no).

Recall period for items. Current situation.
Endorsements. None.

Examples of use. None, other than the original article
(14).

Practical Application

How to obtain. Questionnaire is included in the original
article (14).

Method of administration. Self-administered question-
naire.

Scoring. Each item is scored 0 (no restriction) to 4 (se-
vere restriction). The scale score is calculated by adding
the score for each item (0–88). Furthermore, for each item
participants rated whether they were satisfied with their
level of participation (yes/no) and whether they wanted
support to change their level of participation (yes/no). At
the end of the questionnaire, participants are asked to
select which, out of the 9 domains given, are the 3 most
important ones for changing the level of participation. No
instructions for missing data.

Score interpretation. Increasing score means increasing
participation restriction. There are no normative values.

Respondent burden. Takes 15–30 minutes to complete.
When asked about the time to complete, 85% of respond-
ers were positive, 11% neutral, and 4% were negative.

Administrative burden. Not discussed although the in-
strument is self-report and expected to be minimal.

Translations/adaptations. English. Developed in neuro-
logic population. A Swedish version may exist.

Psychometric Information

Method of development. Items were selected from the 9
domains of the International Classification of Functioning
that were judged to be important for adults with mild to
severe signs and symptoms of neurologic disease. Multi-
disciplinary staff then reviewed the proposed items for
relevance, comprehensibility, and clarity. Items were
adapted following pilot testing and cognitive interviews
with patients. Subscales were generated to map to the
International Classification of Functioning. Item-response
theory was not used.

Acceptability. Questions were easy to understand (68%
said the questions were understandable, 14% were neu-
tral, and 18% were negative). Layout could be difficult to
grasp, and changed for the final version of the question-
naire. 1.2% of data were missing. Floor effects occur and
scores range from 0–60 with a mean ! SD 20.6 ! 1.8.

Reliability. Internal consistency. Cronbach’s ! " 0.90
for the total score. Five of 6 domains (with 2 or more items
! " 0.73 to 0.89, and 0.50 for economic life).

Test–retest. Mean ! SD scores between test and retest
was 1.13 ! 3.93. Difference between test and retest total
scores calculated by intraclass correlation coefficient (1,1)
and (3,1) were 0.97 (95% confidence interval [95% CI]
0.94–0.98) and 0.97 (95% CI 0.95–0.98), respectively. The
within-subject SD was 2.9 points. The difference between
2 measurements for the same person was %7.9 points for
95% of pairs of observations.

Perceived participation, for 20 items weighted kappa
was &0.70. Agreement on the selection of domains with a
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kappa above 0.80 in 7 domains and above 0.70 in the
remaining 2 domains.

Validity. For face validity, 61% of patients were posi-
tive that the instrument measured participation, 23% were
neutral, and 16% were negative; 85% of professionals
were positive, 14% were neutral, and none were negative.
Agreement between perceived participation and satisfac-
tion, weighted kappa was at least 0.70 for all items. Agree-
ment between perceived participation and desired sup-
port, weighted kappa for all reached at least 0.80.

Ability to detect change. Responsiveness and minimum
clinically important difference were not tested.

Quality of psychometric testing. Internal consistency
showed reasonable quality.

Reliability was of reasonable quality, measurement error
was adequately tested, and there was reasonable quality
study of face validity. Construct validity was only tested
between perceived participation and satisfaction. Respon-
siveness was not tested; there is no information on mini-
mum important change, and no information on interpret-
ability. No item-response theory was used in development.
Internal consistency and reliability were assessed, and
both were of reasonable quality. Overall, there is a need for
further testing of construct validity, interpretability, and
responsiveness.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The instrument measures all participation
domains and allows people to indicate if they require
interventions to improve their participation.

Caveats and cautions. Requires further psychometric
testing of construct validity and responsiveness.

Clinical usability. This tool has the potential to aid
clinical practice by allowing patients to indicate which
participation areas they desire help with. Psychometric
testing provides minimal support for use in clinical set-
tings, and more is required. Administrative burden was
not discussed. Responder burden may limit use, but ap-
pears minimal.

Research usability. Psychometric testing provides some
support for use in observational studies, although more is
required. Administrative burden not discussed. Responder
burden may limit but appears minimal.

THE PARTICIPATION SCALE

Description

Purpose. The Participation Scale was developed to
measure participation in comparison with a “peer norm.”
It was developed for people with leprosy or disability,
spinal cord injury, and polio or other “stigmatized” con-
ditions and originally published in 2006 by Brakel et al
(15). There are no updates or revisions.

Content. The Participation Scale measures all participa-
tion International Classification of Functioning domains
except for general tasks and demands.

Number of items. 18 items.

Response options/scale. There are 5 response options:
0 " no restriction; 1 " some restriction, but no problem;
2 " small problem; 3 " medium problem; 5 " large prob-
lem; 4 " no response.

Recall period for items. Not reported.
Endorsements. None.
Examples of use. Singh S, Sinha AK, Banerjee BG, Jas-

wal N. Participation level of the leprosy patients in soci-
ety. Indian J Leprosy 2009;81:181–7.

Lesshafft H, Heukelbach J, Barbosa JC, Rieckmann N,
Liesenfeld O, Feldmeier H. Perceived social restriction in
leprosy-affected inhabitants of a former leprosy colony in
northeast Brazil. Leprosy Rev 2010;81:69–78.

Wee J, Lysaght R. Factors affecting measures of activities
and participation in persons with mobility impairment.
Disability Rehabil 2009;31:1633–42.

Nicholls PG, Bakirtzief Z, Van Brakel WH, Das-Pat-
tanaya RK, Raju MS, Norman G, et al. Risk factors for
participation restriction in leprosy and development of a
screening tool to identify individuals at risk. Leprosy Rev
2005;76:305–15.

Practical Application

How to obtain. The instrument is included in the orig-
inal article (15). There is no cost to obtain it.

Method of administration. Interview-based instrument.
Scoring. Severity score %13 " 1, 13–22 " 2, 23–33 " 3,

34–53 " 4, &53 " 5, (where 1 " no significant restriction,
5 " extreme restriction). Not reported if a computer is
necessary.

Score interpretation. Not clearly presented. Greater
score equals greater restriction. Scored 1–5. Arbitrary se-
verity categories provided. Normative values not reported.

Respondent burden. It takes 20 minutes to complete.
Item difficulty not reported.

Administrative burden. 20 minutes to administer. Dif-
ficulty for administrator not reported. Training needed,
but do not need to be a specialist.

Translations/adaptations. The Participation Scale is
available in 6 other languages (for use in Brazil, Nepal, and
India [Hindi, Bengali, Telugu and Tamil], although it is not
clear how these have been tested).

Psychometric Information

Method of development. Items were generated from
field work, observation, and focus groups. The role of
patients is unclear. No subscales generated. Item-response
theory was not used.

Acceptability. Positive feedback received, useful or
very useful. No information on missing data. No specific
information on floor or ceiling effects.

Reliability. Internal consistency by Cronbach’s ! "
0.92. Item to total correlation was 0.32–0.73. The intra-
class correlation coefficients for interrater and intrarater
reliability were 0.80 and 0.83, respectively. Minimal de-
tectable change and SEM were not reported.

Validity. In terms of content validity, the instrument
covers all International Classification of Functioning par-
ticipation domains except for general tasks and demands.
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Construct validity significantly correlated with an expert
score, Eyes, Hands, Feet outcome measure and patient
self-assessment.

Ability to detect change. Responsiveness was assessed
using post–life-changing event. The measure was consid-
ered responsive if a statistically significant difference
could be demonstrated between baseline and the post–life-
changing event, if the minimum difference was at least 10
points. Minimum clinically important difference was not
assessed.

Quality of psychometric testing. Internal consistency
was calculated and showed an acceptable level, and an
acceptable level of test–retest reliability was shown. There
was no information on measurement error, and face and
content validity were not evaluated. Construct validity
was tested against expert opinion and the Eyes, Hands,
Feet measurement tool (used in the populations with lep-
rosy to measure limitation). Responsiveness was not
tested, and there was no information on minimum impor-
tant change and interpretability. No item-response theory
was used in development. Overall, there is a need for
further testing of construct validity, interpretability, and
responsiveness.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The instrument measures participation com-
prehensively.

Caveats and cautions. More detailed analysis needed to
evaluate all psychometric properties. Has only been tested
in people with stigmatized conditions/those with disabil-
ity. No specific recall period. Not clear if evaluation has
been done on English version.

Clinical usability. Takes 20 minutes to complete and
needs a trained administrator. No assessment of adminis-
trative burden. Unclear if use is limited by responder
burden. Requires more psychometric testing.

Research usability. Requires more psychometric testing.

DISCUSSION

This review has identified 6 instruments that have accept-
able levels of evidence of face, content, and construct
validity, and reliability to support their application to
measure participation and social function at a single time
point in clinical practice or research. Each instrument has
individual strengths and weaknesses that may aid selec-
tion for use and additional reviews on measures of partic-
ipation may provide further insight (21–23). At present,
there is no need to develop more instruments; however,
the current instruments should be tested more rigorously
to support or refute their use. This suggestion is also rel-
evant for other instruments not included in this review
such as the Social Role Participation questionnaire (1) and
the Valued Life Activities Questionnaire (24), which we
are aware are freely available from their authors and are
currently being tested further. None of the instruments
highlighted in this review have been developed to measure
participation or social function specifically in musculo-
skeletal populations, but are for use in other populations

(e.g., general [11] or people with neurologic conditions
[15]). This review has allowed an evaluation of the current
status of participation/social function measurement and
shows that there have been greater gains in developing
methods in other fields from which the musculoskeletal
community can benefit. The Participation Measure for
Post-Acute Care (PM-PAC) has been soundly developed
for administration using Computerized Adaptive Testing
(i.e., PM-PAC-CAT) (25). Psychometric testing suggests
that this tool has the ability to detect change and could be
useful in clinical practice and intervention studies. How-
ever, the PM-PAC-CAT was not included in the review
because it is not freely accessible.

We referred to the Consensus-Based Standards for the
Selection of Health Measurement Instruments checklist to
review the methodologic quality of psychometric studies,
although the amount of testing that has been done limits
judgment on the quality of, and support for using, these
instruments (26,27). For all instruments, further testing is
required in musculoskeletal populations to explore re-
sponsiveness and interpretation of scores. Longitudinal
measurement of participation restriction needs to be ex-
plored further to ascertain the best method to capture
change over time. The multidimensional and dynamic na-
ture of participation presents a challenge that may be
solved by focusing on individual aspects of participation.
Issues of “response shift” may occur, with some dimen-
sions becoming less important over time (e.g., restrictions
in work), whereas others become increasingly relevant to
people (e.g., self-care or mobility) (28). Testing of the uni-
dimensionality of the Impact on Participation and Auton-
omy Scale and PM-PAC using factor analysis demon-
strated that different areas of participation exist within
these instruments. These should be assessed as different
subscales, rather than be incorporated within a single
scale, which may be assessing multiple concepts. The
dimensionality of the other 4 instruments has not yet been
investigated, and the identification of subscales and linked
factors may help the development of methods to manage
participation problems.

We took a stringent approach to selecting instruments
for this review. Searching for instruments that capture
participation/social function can unearth a large number
of instruments because of similar and related concepts. It
must be noted that there are a number of instruments that
exist to provide detailed measurement of specific areas of
participation (e.g., work), which are beyond the remit of
this review. The field of participation and social function
is evolving and our search identified a number of instru-
ments that did not meet our criteria. For example, the
social functioning scale of the Medical Outcomes Study
Short Form 36 (29) has been used to measure participation
(6). We excluded this instrument because of the costs
associated with its use. It is also unclear whether the 2
items that make up this scale refer solely to participation,
and they certainly do not cover the various dimensions
covered by the instruments included in this review. Sim-
ilarly the 2 items that constitute the Activities and Partic-
ipation Questionnaire (30), which we also excluded from
our review, capture “usual activities” and do not refer
specifically to participation or social function. There are a
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number of other instruments which include some items
that measure participation and are generic (e.g., Sickness
Impact Profile [31]), have been designed to either measure
a specific aspect of participation (e.g., Re-integration to
Normal Living [32]), general functioning (e.g., WHODAS II
[33]) or include other concepts, such as well-being (e.g.,
PIPP [34]). These instruments are applicable and may be
very relevant in populations with musculoskeletal condi-
tions, but do not exclusively assess participation or social
function, and hence were not selected for our review.

Measuring participation offers the potential to capture
the impact of musculoskeletal conditions in the context in
which people live. However, its measurement is in its
infancy. Our search has highlighted 6 instruments that
could be used to measure participation/social function in
adult musculoskeletal populations and have demonstrated
minimally acceptable psychometric properties for use in
clinical practice or research. None of these instruments as
yet has been shown to have a clear advantage over the
others. We stress that further psychometric testing is re-
quired to assess their measurement properties and appli-
cability in a range of populations and settings, and there-
fore question the need to develop more instruments prior
to such testing of existing instruments. This is important to
support their use in practice and research for assessing the
levels of restrictions and examining the success of inter-
ventions to maintain and improve participation and social
function in those with musculoskeletal conditions.
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Measures of Fibromyalgia
Fibromyalgia Impact Questionnaire (FIQ), Brief Pain Inventory (BPI), Multidimensional
Fatigue Inventory (MFI-20), Medical Outcomes Study (MOS) Sleep Scale, and Multiple
Ability Self-Report Questionnaire (MASQ)

DAVID A. WILLIAMS1 AND LESLEY M. ARNOLD2

INTRODUCTION

The assessment of fibromyalgia (FM) is challenging be-
cause there are no biomarkers for this condition. Clini-
cians must rely upon patient-reported symptoms in order
to understand the complexities of this condition. While in
1990, the American College of Rheumatology (ACR) devel-
oped research classification criteria involving tender point
counts, it has only been within the past year that the ACR
proposed clinical diagnostic criteria (1). Historically,
many symptoms have been thought to be associated with
FM. In order to narrow the field to those symptoms with
the greatest clinical relevance, a working group within
Outcome Measures in Rheumatology (OMERACT) con-
ducted several Delphi exercises within both patients and
clinicians to obtain consensus regarding which domains
should be assessed in clinical trials for FM (2,3). The
instruments to be reviewed herein reflect the clinically
relevant domains defined by this OMERACT working
group.

A wide variety of instruments have been used to index
the OMERACT domains for FM. Many of the instruments
were developed for use generically or have been borrowed

from other clinical populations. In recent phase II and III
clinical trials of medications for FM, wide variation was
observed in the selection of domain indices (Table 1).
While many of these measures are reviewed elsewhere in
this special issue, we have selected a representative mea-
sure from each of the following domains of relevance: pain
(Brief Pain Inventory), fatigue (Multidimensional Fatigue
Inventory), sleep disturbance (Medical Outcomes Study
Sleep Scale), and cognitive dysfunction (Multiple Ability
Self-Report Questionnaire). Mood and functional status
are also important domains for FM; however, the instru-
ments most commonly used to assess these domains are
reviewed elsewhere in this special issue and will not be
repeated here (e.g., mood [Hospital Anxiety and Depres-
sion Scale] and functional status [Short Form 36]). Recent
work in the development of responder indices suggests
that either these specific instruments or other measure-
ment tools from within the same domain can be used to
differentiate responders from nonresponders in clinical
treatment trials for FM (4). The precision by which these
domains will be able to be assessed in the future is likely
to be enhanced as newer measurements are being devel-
oped using either classic test construction methods or
methods such as item response theory and computer adap-
tive testing, as is being done in the National Institutes of
Health Patient-Reported Outcomes Measurement System
(5).

FIBROMYALGIA IMPACT QUESTIONNAIRE
(FIQ)

Description

Purpose. The FIQ was developed in the late 1980s by
clinicians at Oregon Health & Science University (OHSU)
to assess the total spectrum of problems related to fibro-
myalgia (FM) and associated responses to therapy (6). The
FIQ was first published in 1991 (7) and modified in both
1997 and 2002 to refine items and to clarify the scoring
system (6). The FIQ was revised in 2009 (FIQR) to better
reflect current understanding of FM and to address limi-
tations of the original FIQ while retaining its essential
properties (8).
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Content. The original FIQ (1991) covered 3 domains:
function, overall impact, and symptoms. The function do-
main contained 10 physical functioning items related to
the ability to perform large muscle tasks, including the
ability to do shopping, do laundry, prepare meals, wash
dishes by hand, vacuum a rug, make beds, walk several
blocks, visit friends or relatives, do yard work, and drive a
car. The overall impact domain contained 2 items asking
about the number of days individuals felt well and the
number of days they were unable to work because of FM
symptoms. The symptoms domain contained 7 items using
10-cm visual analog scales on which patients rate work
difficulties, pain, fatigue, morning tiredness, stiffness,
anxiety, and depression. The 1997 version modified items
about “work” to include “housework,” and a new item
about “climbing stairs” was added to the functioning do-
main. Finally, the 1997 version added hash marks (i.e.,
vertical lines) every 1 cm to the formatting of all visual

analog scales. The 2009 FIQR has the same 3 domains as
the original FIQ (function, overall impact, and symptoms),
but differs in several ways. First, the physical functioning
domain was reduced to 9 items and modified to reflect a
better balance between large-muscle activities in the upper
and lower extremities, and that would have less sex and
ethnicity bias. The physical functioning items in-
clude the ability to brush or comb hair; walk continuously
for 20 minutes; prepare a homemade meal; vacuum,
scrub, or sweep floors; lift and carry a bag full of gro-
ceries; climb 1 flight of stairs; sit in a chair for 45 minutes;
and go shopping for groceries. The overall impact domain
was completely revised to reflect the overall impact of
FM on functional ability and the overall impact of FM on
the perception of reduced function. The symptom do-
main retained items on pain, fatigue, morning tiredness,
stiffness, anxiety, and depression and added 4 additional
items on tenderness, memory, balance, and environmental
sensitivity.

Number of items. The original FIQ (1991) had 19 items
capturing 3 domains. The 1997 version of the FIQ retained
the same domains but added an additional item for a total
of 20 items. In the 2009 FIQR, the first domain (physical
function) has 9 items, the second domain (overall impact)
has 2 items, and the third domain (symptoms) has 10 items
for a total of 21 items.

Response options/scale. The physical functioning items
in the 1991 and 1997 versions of the FIQ are rated on a 0–3
scale that best reflects the patient’s ability to do the activity
(0 ! always, 1 ! most, 2 ! occasionally, 3 ! never). The
overall impact items are rated on a 0–7 scale for the num-
ber of days the patient felt well and the number of days the
patient missed work, respectively. The symptom items are
visual analog scales (0–10 cm), with higher numbers indi-
cating greater symptomatology. All of the items in the 2009
FIQR are 0–10 numeric rating scales using 11 boxes, with
higher numbers reflecting greater severity.

Recall period for items. The recall period is over the
past week.

Endorsements/examples of use. Since 1991, the FIQ has
been one of the most frequently used assessment tools in
the evaluation of FM, and has been particularly useful as
an outcome measure in FM clinical trials. The FIQ has
been cited in over 300 articles between 1991 and 2010 (see
URL: www.myalgia.com/FIQ/FIQ_REFS_2010.htm for a
complete listing of article abstracts). The use of the FIQR
in clinical studies has not yet been published.

Practical Application

How to obtain. The FIQ and the FIQR are free for aca-
demic and clinical use. An online license to use the FIQ is
available by registering at URL: www.myalgia.com/FIQ/
FIQ_academic_agreement.htm. The original FIQ is pub-
lished in reference (7). The 1997 version with the 2002
scoring revision was published in 2005 (6) and is also
available at URL: www.myalgia.com/FIQ/FIQ_B.htm. The
FIQR is available at this same web site and was published
in 2009 (8).

Method of administration. The FIQ and FIQR are ad-
ministered as self-report questionnaires.

Table 1. Outcome measures in fibromyalgia trials of
Food and Drug Administration–approved medications

Fibromyalgia
domain Outcome measure

Pain Visual analog scale (daily diary)
Numeric rating scale (0–10) (daily

diary)
Fibromyalgia Impact Questionnaire

pain (0–10)
Brief Pain Inventory pain severity

scores (0–10)
Short Form 36 bodily pain

Tenderness Dolorimetry (tender point threshold)
Fatigue Visual analog scale (0–100) (daily

diary)
Fibromyalgia Impact Questionnaire

fatigue (0–10)
Short Form 36 vitality
Multidimensional Fatigue Inventory
Multidimensional Assessment of

Fatigue
Sleep Numeric rating scale (0–10) daily

diary of sleep quality
Fibromyalgia Impact Questionnaire

morning rested feelings (0–10)
Medical Outcomes Study sleep scale

Depression Beck Depression Inventory
Hamilton Depression Rating Scale
Fibromyalgia Impact Questionnaire

depression (0–10)
Hospital Anxiety and Depression

Scale depression
Anxiety Fibromyalgia Impact Questionnaire

anxiety
Hospital Anxiety and Depression

Scale anxiety
Cognition Multiple Abilities Self-Report

Questionnaire
Stiffness Fibromyalgia Impact Questionnaire

stiffness (0–10)
Physical function Short Form 36 physical function

Fibromyalgia Impact Questionnaire
physical function
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Scoring. The 1991 and 1997 FIQ versions have similar
scoring. The final scores for each item of the FIQ should
range from 0 (no impairment) to 10 (maximum impair-
ment). The physical functioning items are rated on a
4-point Likert-type scale. Raw scores on each question can
range from 0 (always) to 3 (never). Because some patients
may not do some of the tasks listed, they are given the
option of deleting questions from scoring. The scores for
the items that the patient has rated are summed and di-
vided by the number of questions answered. An average
raw score between 0 and 3 is obtained. This value is then
multiplied by 3.33. The first impact item that asks the
number of days in the past week the patient felt well is
reverse scored so that a higher number indicates impair-
ment. Raw scores range from 0–7 and are then multiplied
by 1.43. The second impact item is scored as the number of
days the patient was unable to do regular work activities.
Raw scores range from 0–7 and are then multiplied by
1.43. Symptom items are visual analog scales. In the 1991
version, the items are scored in number of cm from 0–10.
Because the 1997 version added hash marks to all of the
visual analog scales, these items are scored in numerical
increments from 0–10, allowing scores to include 0.5 if the
patient marks the space between 2 vertical lines. In the
1991 version, patients were instructed to cross out items 3
and 4 if they did not work. Therefore, the total maximum
FIQ score was reduced from 100 to 80. With the 1997
revision in which questions 3 and 4 were modified to
include housework, the total FIQ scores should always
range from 0–100. In 2002, a modification of the scoring
was recommended to address incomplete data. In order to
maintain homogeneity on a 0–100 continuum, the final
score is to be adjusted to reflect a final maximum score of
100. For example, if a patient missed 2 questions, the total
recorded score should be adjusted by a factor of 10/8. The
FIQR has 21 individual items and all items are based on an
11-point numeric rating scale of 0–10, with 10 being the
“worst.” The summed score for the function domain,
which contains 9 items (range 0–90) is divided by 3; the
summed score for overall impact, which contains 2 items
(range 0–20) is not changed; and the summed score for
symptoms, which contains 10 items (range 0–100) is di-
vided by 2. As in the FIQ, the total maximum score for the
FIQR is 100. The weighting of the 3 domains is different
from the FIQ in that function accounts for 30% of the total
score as opposed to 10% in the FIQ, the symptom domain
makes up 50% of the score instead of 70% in the FIQ, and
the overall impact domain remains the same as the FIQ at
20% (8).

Score interpretation. The final scores for each of the
FIQ and FIQR items range from 0 (no impairment) to 10
(maximum impairment). The total maximum score for
both the FIQ and the FIQR is 100, which represents the
maximum impact of FM on the patient.

Respondent burden. It takes approximately 3–5 min-
utes to complete the FIQ. The FIQR is estimated to take
just over 1 minute to complete.

Administrative burden. The FIQ and FIQR are easily
administered by handing the questionnaires to the partic-
ipant. The scales include simple instructions for the re-
spondents. No formal training is required for the FIQ or

FIQR. Scoring is relatively simple for both the FIQ and
the FIQR but the use of numeric rating scoring for all of the
FIQR items further simplifies the scoring and allows for
use of electronic versions of the FIQR that can be admin-
istered online as was done in the validation study (8).

Translations/adaptations. The FIQ has been translated
from English into 12 languages: Czech (Czech Republic),
Dutch (The Netherlands), French (France and Canada),
German (Germany), Hebrew (Israel), Italian (Italy), Korean
(Korea), Polish (Poland), Romanian (Romania), Spanish
(Argentina and Spain), Swedish (Sweden), Turkish (Tur-
key; see URL: www.myalgia.com/FIQ/FIQ_B.htm for more
information on translations).

Psychometric Information

Method of development. The initial version of the FIQ
was based on an intake questionnaire used by the OHSU
rheumatology clinic and informal discussions with pa-
tients with FM. This FIQ was mailed at weekly intervals
for a total of 6 weeks to 64 women with FM, along with the
Arthritis Impact Measurement Scale (AIMS). A second
group of 25 women with FM attending the OHSU Fibro-
myalgia Treatment Clinic completed the FIQ as part of
their routine clinical evaluation. The construct validity,
test–retest reliability, and content relevance of the FIQ
were assessed in these 2 groups of patients (6,7). The FIQR
was based on previous experience with the FIQ and pa-
tients’ evaluation of important symptoms (8). The new
questionnaire was tested in a focus group of 10 female
patients with FM. Following discussions among the pa-
tients and investigators, agreement was reached on the
final version of the FIQR. The FIQR was then tested in an
online survey that was completed by patients with FM,
rheumatoid arthritis (RA), systemic lupus erythemato-
sus (SLE), or major depressive disorder (MDD), and
healthy controls. The participants also completed the
original FIQ and the 36-item Short Form Health Survey
(SF-36).

Acceptability. The FIQ was originally developed to as-
sess the current health status of women with FM, and may
therefore have a sex bias, particularly in the functional
items in which several of these questions relate to activi-
ties that are more likely to be performed by women. The
functional questions were intended for a relatively affluent
patient who was assumed to have possession of a car, a
vacuum cleaner, and a washing machine and may there-
fore not generalize to all patients with FM. The FIQ also
has problems related to the deletion of physical function
items deemed “not applicable” by the respondent, which
may result in an underestimation of functional severity.
Some patients report difficulty understanding the scoring
of the physical function questions and note that the ques-
tions do not allow them to rate the degree of difficulty in
performing the activity. For example, a patient may report
that they were “always” able to do shopping even though
it took a great deal of time and effort to complete the task.
The FIQ functional items are oriented toward high levels
of disability, resulting in a potential floor effect. For exam-
ple, in one study, 12% of patients scored a 0 on the FIQ
physical function score (i.e., no dysfunction) (9). The FIQR
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was developed to correct some of the problems with the
FIQ. In particular, the physical functioning items were
revised to have less sex and ethnicity bias than the FIQ and
to improve the ease of scoring the functional activities on
a 0–10 scale ranging from “no difficulty” to “very difficult”
(8).

Reliability. In the original 1991 study to evaluate the
FIQ, the test–retest reliability (Pearson’s r) was assessed by
the weekly recording of data over 6 weeks. The reliability
ranged from 0.56 on the pain score to 0.95 for physical
function (7). The internal consistency (Cronbach’s alpha)
was not reported in the original analysis. The Cronbach’s
alpha for the FIQR was 0.95, with item-total correlations
ranging from 0.56–0.93. Test–retest reliability was not
determined for the FIQR (8).

Validity. The content validity of the original FIQ was
assessed from an analysis of missing data for each item.
Missing data from the physical functioning items were
limited to 11% of patients who did not do dishes by hand
and 20% who did no yard work. Because many patients
were not working outside the home, the 2 work items of
the original FIQ were not relevant for 38% of the patients
(6,7). In the validation study of the FIQR, patient sugges-
tions about content and wording of the instrument during
the focus group meeting contributed to the face validity of
the final version of the FIQR. Content validity of the FIQR
was suggested by strong correlation between the FIQR and
the SF-36. For example, the FIQR function domain was
most highly correlated with the SF-36 physical function-
ing subscale (8). The construct validity of the 1991 FIQ
was determined by measuring the correlation of the FIQ
individual items with the AIMS. The FIQ physical func-
tioning items had a significant correlation (r ! 0.67) with
the AIMS lower-extremity physical function component
score. The pain, depression, and anxiety items of the FIQ
showed significant correlations with the corresponding
AIMS scales (0.69, 0.73, and 0.76, respectively). The AIMS
visual analog of syndrome impact correlated least robustly
with the FIQ items, the highest correlation being with pain
(r ! 0.48). Item correlations with the AIMS syndrome
activity question tended to be higher, ranging from 0.28–
0.83. A principal components analysis yielded 5 factors.
The 10 physical functioning questions loaded on the first
factor with component loading ranging from 0.50 to 0.95.
Factor 2 consisted of work difficulty, feeling good, pain,
fatigue, rest, and stiffness. Anxiety, depression, and days
of work missed all loaded on separate factors (6,7). Con-
vergent validity was assessed by comparing the FIQR to
both the SF-36 and the FIQ. The 3 domains of the FIQR
and the associated individual items correlated closely
with the corresponding subscales on the SF-36. Each of the
3 FIQR domains was also highly correlated with the total
FIQR score. There was a strong correlation (0.88) between
the FIQR and the FIQ, suggesting that the questionnaires
are capturing similar information about the impact of FM.
The mean total score of the FIQR was "4 points lower than
the mean FIQ total score, which was attributed to the
change of the weighting in the FIQR scoring (8). Each of
the 3 FIQR domains predicted unique variance in SF-36

domains, providing evidence for discriminant validity.
Discriminant validity was also evaluated by comparing the
FIQR total scores in patients with FM with the scores in
healthy controls, patients with RA or SLE, and patients
with MDD. The FM FIQR scores were significantly higher
than in the other 3 groups (8).

Ability to detect change. The FIQ has been most com-
monly used as an outcome measure in treatment trials and,
in general, has demonstrated an ability to detect clinical
change (6). The FIQ total score was also included as an
outcome measure in trials of the 3 US Food and Drug
Administration–approved medications for FM, pregabalin,
duloxetine, and milnacipran (10–12). For example, in a
pooled analysis of 4 placebo-controlled, double-blind
studies of duloxetine in FM, the total FIQ scores improved
significantly in the duloxetine groups compared with pla-
cebo, with a mean (SE) reduction of 12.62 (0.61) in the
duloxetine patients compared with a mean (SE) reduction
of 8.2 (0.69) in the placebo group (P # 0.001) (13). A recent
study suggested that a 14% change or an absolute change
of 8.1 (95% confidence interval 7.6–8.5) in the FIQ total
score represented a clinically meaningful change in FM
status (i.e., minimum clinically important difference). The
minimum clinically important difference was determined
by calculating the percentage change in the FIQ total score
from baseline and linking this to each patient’s global
assessment of change score (14).

References. The validation of the original FIQ is pub-
lished in an article by Burckhardt et al (7). A review of
the development, operating characteristics, and uses of
the FIQ was done by Bennett (6) and the validation study
of the FIQR is found in the Bennett et al publication in
2009 (8).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. FM is associated with multiple symptoms
and functional impairment. The FIQ and FIQR are useful
assessment tools in FM because they evaluate the total
spectrum of problems related to FM, including functional
impairment, overall impact, and FM-related symptoms.
The FIQ total score has proved to be a useful outcome
measure in key clinical trials of FM.

Caveats and cautions. The FIQ functional items are ori-
ented toward high levels of disability, resulting in a pos-
sible floor effect. Because the FIQ was originally devel-
oped in a patient population of relatively affluent women,
there is a potential problem with sex and ethnicity bias.
Although the individual domains and/or items on the FIQ
were not originally intended to be used in isolation, some
recent studies have reported single-item or domain scores
from this instrument. The internal consistency (Cron-
bach’s alpha) was not reported in the original analysis of
the FIQ. The FIQR was designed to correct some of the
problems with the FIQ, but has not yet been tested in the
context of clinical trials. Test–retest reliability was not
determined for the FIQR.
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Clinical usability. The FIQ and FIQR are brief, self-
report questionnaires that assess the impact of FM on
patients. The FIQ has most commonly been used in clini-
cal studies, but has the potential for use in the clinical
setting to monitor patients’ response to treatment over time.

Research usability. The FIQ has been used in large-
scale clinical trials of therapeutics for FM, supporting its
ability to assess and detect change in FM.

BRIEF PAIN INVENTORY (BPI)

Description

Purpose. The BPI was designed to measure multiple
clinically relevant aspects of pain such as pain intensity
and interference from pain in cancer populations (15).
The BPI was originally called the Wisconsin Brief Pain
Questionnaire (16). Subsequently, support for its valid
use in noncancer populations such as musculoskeletal,
neuropathic, and other central pain conditions has been
established (17,18). There are 2 versions; the short ver-
sion is the most commonly used and is often included in
the context of clinical trials. This is the version that pos-
sesses most foreign language translations. A longer, less
frequently used version is available that includes more
pain descriptors and may have clinical utility; however,
the developers recommend the short form for most appli-
cations. Only the shorter form will be considered here.

Content. The BPI assesses for the presence of pain, pain
intensity (i.e., worse, least, average, current), and func-
tional interference from pain (i.e., activity, mood, walking
ability, normal work, relations with others, sleep, life en-
joyment). It also catalogs the types of pain medications
being used, the percentage of pain relief obtained from
medications, and assesses the distribution of pain via a
body map.

Number of items. The BPI contains a total of 15 items.
Response options/scale. The BPI uses a mixture of

item types. Item 1 querying about the presence of pain is a
dichotomous “yes,” “no.” Item 2, the body map, asks that
areas of pain be shaded and an “X” placed on the body
region that hurts the most. Items 3–6 (intensity items)
utilize a 0 (no pain) to 10 (pain as bad as you can imagine)
11-point rating scale. Item 7 is an open-ended response to
list pain medications. Item 8 (percentage of pain relief)
ranges from 0% (no relief) to 100% (complete relief). Item
9 (a–g) inquires about interference using an 11-point nu-
meric rating scale. Each item ranges between 0 (does not
interfere) and 10 (completely interferes).

Recall period for items. The time frame for the BPI is
typically based upon “the past week” but some versions
allow for the past 24 hours.

Endorsements/examples of use. The BPI is widely used
in clinical trials for pain and in pain research generally. It
is one of the instruments recommended by the Initiative
on Methods, Measurement, and Pain Assessment in Clin-
ical Trials group (19) for inclusion in any clinical trial
evaluating pain.

Practical Application

How to obtain. The BPI is available through the follow-
ing address: The Department of Symptom Research, Attn:
Assessment Tools, The University of Texas MD Anderson
Cancer Center, 1515 Holcombe Boulevard, Unit 1450,
Houston, TX 77030. Phone: 713-745-3805. The BPI is
available free of charge for nonfunded academic research.
For funded academic research there is a charge per project
(e.g., $300) and a charge for commercial research (e.g.,
$800 per project).

Method of administration. The BPI can be administered
as a self-report questionnaire or as an interview.

Scoring. While some of the items represent single-item
values, pain intensity, indexed by the Pain Severity Score,
is calculated by obtaining the mean of the 4 pain intensity
items. The Pain Interference Score is obtained by calculat-
ing the mean of the 7 interference items.

Score interpretation. The Pain Severity Score has a
maximum value of 10 (i.e., “pain as bad as you can imag-
ine”) and a minimum value of 0 (i.e., “no pain”). The Pain
Interference Scale similarly has a maximum value of 10
(i.e., “completely interferes”) to 0 (i.e., “does not inter-
fere”). The BPI is easily scored by hand.

Respondent burden. It takes approximately 5 minutes
to complete the BPI.

Administrative burden. The BPI is easily administered
by handing the questionnaire to the participant or by ask-
ing each question verbally. Scoring is accomplished by
calculating 2 means, which can be done in #5 minutes.

Translations/adaptations. Validated translations are
available for the following languages: English, Spanish,
Italian, Russian, Norwegian, Greek, German, Japanese,
Chinese, Arabic, Bulgarian, Cebuano, Croatian, Czech, Fil-
ipino, French, Hindi, Korean, Malay, Slovak, Slovenian,
and Thai.

Psychometric Information

Method of development. Prior to the development of
the BPI, there was no specific instrument designed to the
intensity and impact of cancer pain that was brief and that
could be administered repeatedly over time to monitor
the effects of treatment. Existing measures at the time (e.g.,
the McGill Pain Questionnaire) were developed for non-
cancer pain. Based upon patient interviews, it was dis-
covered that existing questionnaires were too ambiguous,
irrelevant, or too lengthy for the assessment of cancer pain.
The questionnaire was developed in accordance with the
best guidelines for test construction available at the time
(i.e., the 1970s; Standards for Educational and Psycholog-
ical Tests published by the American Psychological Asso-
ciation, American Educational Research Association, and
by the National Council on Measurement in Education).
Item development was informed by patient interviews
and by field testing of items. Even though this question-
naire was developed 30 years ago, the approach conforms
to the more recently published Draft Guidance for Indus-
try, Patient-Reported Outcome Measures: Use in Medical
Product Development to Support Labeling Claims by the
FDA. The BPI has since been validated for use as a brief
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and meaningful pain assessment tool for noncancer pain
conditions as well (17,18).

Acceptability. Acceptability was assessed in a non-
cancer pain population. The BPI was readily accepted
by patients, was not associated with excessive missing
data, and did not have problematic floor/ceiling effects
(20).

Reliability. Internal consistency for the Pain Severity
Score and for the Interference scale has been reported as
being 0.85 and 0.88, respectively, in noncancer pain pop-
ulations (18). Test–retest reliability has been assessed for
both cancer and noncancer forms of pain and for over
varying time frames. For very short time intervals (e.g.,
30–60 minutes), the test–retest reliability was 0.98 for
pain severity and 0.97 for pain interference (21). Test–
retest reliability for daily administration ranges between
0.83–0.88 for pain severity and between 0.83–0.93 for
pain interference (22). FM is considered to be a form of
noncancer or musculoskeletal pain and as such these met-
rics could be applied to FM; however, formal assessment
of reliability of the BPI in FM is not available.

Validity. Item analysis has consistently revealed a
2-factor structure (severity or intensity and interference) in
more than 36 studies of the BPI across multiple languages
for both cancer and noncancer pain populations (23). Con-
struct validity of the BPI has been supported for the ge-
neric assessment of pain as well as specifically for low
back pain, rheumatoid arthritis (17), and osteoarthritis
(20). In a sample of patients with arthritis, the BPI pain
severity score correlated (r ! 0.74) with the bodily
pain scale of the Short Form 36, a generic measure of pain
intensity, and (r ! 0.77) with the Chronic Pain Grade
Intensity scale, another generic pain intensity measure.
The BPI Interference scale from this same sample corre-
lated (r ! 0.81) with the Chronic Pain Grade disability
scale, and (r ! 0.69) with the Health Assessment Ques-
tionnaire disability index, a disease-specific measure of
functional interference (17).

Ability to detect change. The BPI has demonstrated
response to change in response to many forms of
pharmacologic and nonpharmacologic treatments (23). In
chronic pain states, generally, an improvement of 30% or
2–3 points improvement is considered to be a clinically
meaningful change (24–26). In a pooled analysis across 12
weeks of treatment from 4 randomized controlled trials
of duloxetine for fibromyalgia (FM), the BPI “average
pain” and the “Pain Severity Score” was anchored against
the Patient Global Impression of Improvement scale
(PGI-I). Anchor-based minimum clinically important dif-
ferences for the “average” pain and for the PGI-I were
calculated based upon the difference in mean change
from baseline to end point resulting in values of 2.1 and
2.2 points, respectively. This amount of change was asso-
ciated with 32% and 34% reductions in pain from the
baseline scores, respectively (27).

References. The user manual for the BPI contains a
reference listing of 72 studies supporting the valid use of
the BPI across a wide variety of chronic pain conditions,
including FM (23).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The BPI was designed to monitor change in
pain (and its impact) over time. Numerous studies support
its validity to function in this capacity.

Caveats and cautions. The BPI is an industry standard
for the generic assessment of both cancer and noncancer
pain conditions and contains few flaws in terms of psy-
chometrics, ease of administration, or utility. Far more is
known about the psychometrics of the Pain Severity scale
and the Pain Interference scale than about the other fea-
tures of the questionnaire (pain relief, body map, etc.).
These other features are often not reported in trials using
this instrument. Reports specifically focused upon the
psychometric evaluation of the BPI in FM are not avail-
able; however, FM is classified as a chronic noncancer
musculoskeletal pain condition and the validity of the BPI
is supported for the generic assessment of pain intensity
and interference.

Clinical usability. The BPI is recommended for use in
clinical settings to monitor the severity and impact of pain
generically.

Research usability. The BPI is recommended as tool of
choice for the assessment of pain in clinical pain trials
(28). It is easily administered and has low patient burden.

MULTIDIMENSIONAL FATIGUE INVENTORY
(MFI-20)

Description

Purpose. The MFI-20 was introduced 1995 (29) as a
measure of fatigue severity. Fatigue is perhaps the most
common complaint heard by clinicians. Apart from the
everyday use of the term to describe normal tiredness, it
can be used to indicate the presence of disease (29). There-
fore, the MFI-20 was developed to function as an index of
disease, as a diagnostic criterion, or as an outcome variable
when a treatment is being evaluated.

Content. The MFI-20 possesses 5-factor analytically
confirmed subscales assessing general fatigue, physical
fatigue, reduced activity, reduced motivation, and mental
fatigue. The MFI differs from other multidimensional fa-
tigue measures by purposely retaining a relatively short
list of items, and by eliminating somatic items.

Number of items. The MFI-20 contains 20 items.
Response options/scale. The MFI-20 uses the same re-

sponse set for each of the 20 items. The respondent is
asked to mark an X in 1 of 5 boxes arranged linearly and
anchored by “yes, that is true” at one pole to “no, that is
not true” at the opposite pole. Scoring of scales requires
some items to be reversed such that a higher score on each
scale is indicative of greater fatigue.

Recall period for items. The time frame is somewhat
nonspecific as the questionnaire queries for symptoms oc-
curring “lately.”

Endorsements/examples of use. The MFI-20 has been
used in numerous clinical populations, including cancer
(30), Sjögren’s syndrome (31), craniopharyngioma (32),
myelodysplastic patients (33), chronic fatigue syndrome
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(29), fibromyalgia (FM) (34), and general chronic pain (35).
It has also been validated for use in nonclinical samples,
including psychology students, medical students, Army
recruits, and junior physicians (29).

Practical Application

How to obtain. The MFI-20 is available from the author:
E. M. A. Smets, Academic Medical Centre, University of
Amsterdam, Department of Medical Psychology, Amster-
dam, The Netherlands.

Method of administration. The MFI-20 is a self-report
questionnaire.

Scoring. Each scale can be calculated by summing the
specific items within each scale. Some items need to be
reverse scored prior to summing.

Score interpretation. Each scale contains 4 items with
a maximum value of 20 (i.e., each item is endorsed with a
“5”) and a minimum value of 4 (i.e., each item is endorsed
with a “1”). Higher scores on each scale indicate more
fatigue severity.

Respondent burden. It takes approximately 5 minutes
to complete the MFI-20.

Administrative burden. The MFI-20 is easily adminis-
tered by handing the questionnaire to the participant.
Scoring is accomplished by reverse scoring the required
items and then summing each of the 5 scales. Scoring can
be completed in #5 minutes.

Translations/adaptations. Validated translations are
available for the following languages: English, Swedish,
French, and German.

Psychometric Information

Method of development. At the time of development,
both 1-dimensional and multidimensional measures of
fatigue existed but were quite lengthy and confounded by
somatic items. With a consideration of the legacy measures
of the time, development of the MFI was initiated by
postulating the existence of 5 dimensions of fatigue.
Items were generated and then field tested in a diverse
group of individuals expected to experience a wide range
of fatigue, including individuals with cancer, individuals
with chronic fatigue syndrome, first-year medical and psy-
chology students, junior physicians, and Army recruits.
Confirmatory factor analysis supported the retention of the
5-dimensional model inherent in this instrument (29).

Acceptability. The MFI is not associated with excessive
missing data problems or with or floor/ceiling effects (36).

Reliability. In the original validation study, internal
consistency (Cronbach’s alpha) for the 5 scales ranged
between 0.53–0.93 with the average being 0.80 (29). A
more recent validation study of the MFI-20 conducted in
the US with a general population sample found the fol-
lowing Cronbach’s alpha values: general fatigue (0.83),
physical fatigue (0.81), reduced activity (0.82), reduced
motivation (0.71), and mental fatigue (0.86) (36). Internal
consistency of a total of all 20 items was 0.93. Test–retest
reliability has not been reported.

Validity. Confirmatory factor analysis has repeatedly
found a 5-factor solution as best fitting the data (i.e., gen-

eral fatigue, physical fatigue, reduced motivation, reduced
activity, mental fatigue), each with adjusted goodness of fit
indexes above 0.90 (30). Convergent validity was sup-
ported by comparing each scale to a visual analog scale
(VAS) assessing fatigue. Associations were all significant
with the general fatigue scale having the strongest relation-
ship (30). Construct validity for each scale in association
with other relevant constructs has been supported in sev-
eral validation studies for the MFI-20 (29,30,36).

Ability to detect change. Formally established mini-
mum clinically important differences have not been pub-
lished for the MFI-20 in FM, however each of the scales
appear to be responsive to treatment changes, especially
the general fatigue scale (30).

References. There is no specific user manual but the
original manuscript provides details on the development
and psychometrics of the instrument (29).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The MFI-20 is a brief measure of fatigue that
appears to capture relevant dimensions of fatigue severity.
It has been used successfully in FM and appears to be a
good marker of illness across a broad range of medical
illnesses. While not as brief as a single-item VAS (as is
commonly used), the MFI-20 correlates well with these
measures but offers greater clarification of the type of
fatigue being experienced and offers better assessment
precision than single-item measures. The MFI does a
good job of capturing the experience of fatigue across
multiple dimensions without being contaminated by con-
structs such as functional status (i.e., the functional impact
of fatigue), which is better assessed by functional status
measures.

Caveats and cautions. Five levels of “yes, that is true”
to “no, that is not true” represent a difficult response set
for some patients to interpret.

Clinical usability. The MFI-20 may be too lengthy for
the typical clinic where a briefer screen may be more
appropriate. If however there is a desire to track specific
forms of fatigue over time, then this is an appropriate
measure.

Research usability. The MFI-20 is recommended for
use in clinical trials of interventions targeting fatigue. It
has been used successfully in clinical trials of FM (37).

MEDICAL OUTCOMES STUDY (MOS) SLEEP
SCALE

Description

Purpose. The MOS Sleep Scale was originally devel-
oped as part of the MOS, which was a 4-year observational
study of health outcomes for chronically ill patients. The
MOS Sleep Scale represents the portion of this larger as-
sessment protocol that specifically focused upon sleep
(38). The MOS Sleep Scale is a non–disease-specific mea-
sure of multiple aspects of sleep problems.

Content. The MOS Sleep Scale is a 12-item measure
assessing 6 domains of sleep: 1) sleep disturbance (e.g., the

S92 Williams and Arnold



ability to fall and stay asleep), 2) sleep adequacy (e.g.,
sleeping enough to feel rested and restored), 3) sleep quan-
tity (e.g., the number of hours slept), 4) somnolence (e.g.,
daytime sleepiness), 5) snoring, and 6) shortness of breath
or headache.

Number of items. The MOS Sleep Scale contains 12
items in its original form; this form has been used in the
context of fibromyalgia (FM) clinical trials (37,39) and will
be the focus of this review. A briefer 6-item version is also
available from the publisher.

Response options/scale. The MOS Sleep Scale uses a
variety of response sets. Item 1 queries about how long it
takes to fall asleep. Response options are blocked into
“0–15 minutes,” “16–30 minutes,” “31–45 minutes,”
“46–60 minutes,” and “more than 60 minutes.” Item 2
queries about how many hours of sleep were obtained on
average over the past 4 weeks. This is an open-ended
question ranging between 0–24 hours. The remaining 10
items use a 6-point response set based upon the following
values and anchors (1 ! all of the time, 2 ! most of the
time, 3 ! a good bit of the time, 4 ! some of the time, 5 !
a little of the time, and 6 ! none of the time).

Recall period for items. The time frame for each item is
the past 4 weeks. An acute 1-week recall version is also
available.

Endorsements/examples of use. The MOS Sleep Scale
has been used in numerous nonclinical and clinical pop-
ulations, including a general US sample (40), cancer pain
(41), restless legs syndrome (42), overactive bladder (43),
rheumatoid arthritis (44), dialysis (45), neuropathic pain
(46), and FM (47).

Practical Application

How to obtain. The MOS Sleep Scale is available from
its publisher, Quality Metric. More information can be
found at URL: QualityMetric.com. It is recommended that
the interested user contact the publisher to learn about
potential pricing or licensing agreements associated with
the use of this instrument.

Method of administration. The MOS Sleep Scale is a
self-report questionnaire.

Scoring and score interpretation. Each scale can be
hand scored. Some scales are single items and do not
require scoring while others require items to be reversed
and summed. Each scale (except sleep quantity) is recali-
brated onto a 0–100 scale. For most scales, higher scores
indicate worse sleep problems. The exceptions are sleep
adequacy and sleep quantity where lower scores indicate
worse sleep problems. The MOS Sleep Scale can be aggre-
gated to produce 2 summary indices, the Sleep Problems
Index II (9 items) and the Sleep Problems Index I (6 items).
Each of these indices integrates the domains of sleep dis-
turbance, sleep adequacy, shortness of breath, and somno-
lence into a single score. The difference between Sleep
Problems Index 1 and 2 is simply length rather than do-
main coverage; potentially overlapping items were elimi-
nated in Index 1. Higher scores on either index are indic-
ative of worse sleep problems.

Respondent burden. It takes approximately 3–5 min-
utes to complete the MOS Sleep Scale.

Administrative burden. The MOS Sleep Scale is easily
administered by handing the questionnaire to the partici-
pant. Scoring requires some reverse scoring, recalibrating
scales onto a 0–100 scale, and aggregating the 2 summary
indices. It can take 5–7 minutes to score.

Translations/adaptations. The 12-item version is avail-
able in 85 languages, which are available from the pub-
lisher.

Psychometric Information

Method of development. The MOS Sleep Scale was de-
veloped using an extensive review of the published sleep
literature resulting in the selection of the domains con-
tained in the scaling of this instrument. The intent was to
construct an instrument that would identify sleep prob-
lems across sleep-related diseases and associated illnesses
rather than being specific to any one type of problem. The
scale was initially field tested in a large sample of healthy
individuals as well as individuals with a variety of chronic
illnesses associated with the MOS (42).

Acceptability. In an evaluation of the MOS Sleep Scale
in neuropathic pain, missing items were observed in
#10% of the sample. Ceiling and floor effects for each item
were acceptable (i.e., #0.50% of all cases). A single item,
“awakening short of breath,” accounted for much of the
problems in scaling properties (46). A second study found
similar characteristics for a restless legs syndrome sample
with #5% of cases experiencing floor or ceiling effects for
the scale as a whole and #20% experiencing floor or
ceiling effects for summed scales and #50% for individual
items (42).

Reliability. Taken from the neuropathic pain study
above (46), Cronbach’s alpha ranged between 0.64–0.84
for the MOS sleep subscales. In restless legs syndrome
all scales exceeded Cronbach’s alpha of 0.70 with the
exception of somnolence (! ! 0.66) (42). In a study of FM
all multi-item scales (i.e., sleep disturbance, sleep ade-
quacy, somnolence, and summary indices) exceeded ! !
0.70 (47).

Validity. Support for construct validity was identified
in the restless legs syndrome study where worsening MOS
sleep domain scores correlated strongly with worsening
indices of quality of life (42). Multitrait scaling was used in
the neuropathic pain sample to support convergent and
divergent construct validity (46) and recently, confirma-
tory factor analysis has supported the factorial structure of
the MOS Sleep Scale in FM (47). Qualitative interviews
(i.e., cognitive debriefing) with patients with FM demon-
strated that the MOS Sleep Scale was of relevance to
individuals with FM and adequately captured the experi-
ence of sleep difficulties arising in FM (48). Additional
work associated with criterion validity is needed for the
MOS Sleep Scale when specifically applied to FM.

Ability to detect change. In a neuropathic pain sample,
the minimal important difference for the 9-item Problem
Index 2 was 5.1 (scale 0–100) (46). This is considered a
moderate effect (0.65) and corresponds to the corrected
change in a group of patients demonstrating change con-
trasted to the variation observed in a group of patients
demonstrating no change. A study in FM reported a clin-
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ically important difference (CID) for the sleep disturbance
subscale as being 7.9 points (47). CID was calculated by
examining differences from baseline as a function (i.e.,
anchored) of the Patient Global Impression of Change.

References. The publisher, Quality Metric, provides ref-
erences regarding the development and psychometrics of
this instrument.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The MOS Sleep Scale is widely used and is a
generic measure of sleep problems that can be used to
compare different clinical populations to one another on a
common metric. The questionnaire is brief, responsive to
change, and has been used in FM.

Caveats and cautions. The items do not use a uniform
structure and the scoring is relatively complex given its
brevity. The interpretation of the 2 composite indices is
not completely obvious except that they are a combina-
tion of the assessed domains. Additional data supporting
validity and responsiveness to change in FM are desirable.

Clinical usability. The MOS Sleep Scale can be used
clinically to monitor changes in sleep across time and
within broadly based domains of sleep problems; how-
ever, it is a bit lengthy for routine clinical use (48).

Research usability. The MOS Sleep Scale can be used
to monitor treatment effects and appears to be sensitive to
change both in sleep and in overall quality of life when
sleep or other related symptoms improve or worsen.

MULTIPLE ABILITY SELF-REPORT
QUESTIONNAIRE (MASQ)

Description

Purpose. The MASQ was purposely designed to assess
the self-perception of cognitive difficulties in contrast to
the more traditional “objective” neuropsychological as-
sessment by a clinician (49). At the time of development,
there were several measures of perceived memory prob-
lems, but other relevant areas of cognition lacked a valid
self-appraisal tool.

Content. The MASQ contains items about perceived
cognitive difficulties in 5 domains of clinical neuropsy-
chological evaluation. The domains of the MASQ along
with neuropsychological tests commonly used to index
each domain are (50) language (L): Boston Naming Test,
Controlled Oral Word Association (C, F, and L words
and animals); visual-perceptual ability (VP): Wechsler
Adult Intelligence Test Revised (WAIS-R; Block Design,
Judgment of Line Orientation); verbal memory (VM): Cal-
ifornia Verbal Learning Test (Trials 1–5 total, Long Delay
Free Recall), Wechsler Memory Scale Revised (WMS-R;
Logical Memory I and II); visual-spatial memory (VSM):
Rey-Osterrieth Complex Figure (immediate and delayed
reproduction), WMS-R Visual Reproduction I and II; and
attention/concentration (AC): Stroop Color-Word Test,
WAIS-R Arithmetic, WAIS-R Digit Span.

Number of items. The MASQ contains 38 items.

Response options/scale. The MASQ uses the same
5-point response set for all items verbally anchored by
“never,” “rarely,” “sometimes,” “usually,” and “always.”
The 5 scales (i.e., L, VP, VM, VSM, AC) are summed. A
total score is produced by combining all items.

Recall period for items. No time frame is indicated on
the original form.

Endorsements/examples of use. The MASQ has been
used to assess perceived cognitive problems in several
populations, including the following: epilepsy (49–51),
adjuvant chemotherapy for breast cancer (52), breast can-
cer survivors (53), and fibromyalgia (FM).

Practical Application

How to obtain. The MASQ is available through the in-
strument’s author: Michael Seidenberg, Department of
Psychology, UHS/CMS, 3333 Green Bay Road, North Chi-
cago, IL 60064.

Method of administration. The MASQ is administered
as a self-report questionnaire.

Scoring. Each item is scaled between 1–5. Nearly half of
the items require reverse scoring prior summing. Each
scale is then summed. A total score containing all items is
also possible. The maximum score for the total score is 190
(i.e., 38 items $ 5). Scales containing 8 items (i.e., L, VM,
VSM, AC) have a maximum score of 40 and VP (6 items)
has a maximum score of 30.

Score interpretation. Higher scores on any scale in-
dicate greater perceived difficulties with that cognitive
domain.

Respondent burden. It takes approximately 10 minutes
to complete the MASQ.

Administrative burden. The MASQ is easily adminis-
tered by handing the questionnaire to the participant.
Scoring is relatively simple but does require reverse scor-
ing for nearly half of the items before summing.

Translations/adaptations. The MASQ is available in
English.

Psychometric Information

Method of development. The initial version of the
MASQ contained 48 items based upon clinical experience
and a review of published questionnaires at the time of
development. Content relevance was evaluated by 8 clin-
ical neuropsychologists and 1 neuropsychiatrist with re-
spect to the cognitive function depicted by each item.
Agreement among raters for the retained items supports
the content validity of each item.

Acceptability. In the development sample, 22% missed
at least 1 item. Ceiling and floor effects were not reported.

Reliability. In the original validation sample, Cron-
bach’s alpha was 0.92 for the total score. Internal consis-
tency was above 0.70 for each of the individual scales (49).
In other clinical samples, similar reliability estimates have
been reported (e.g., ! ! 0.93 for total and ranged from
0.72–0.79 for subscales in breast cancer survivors) (53).
In the original validation study, 2-month test–retest re-
liability for the entire questionnaire was 0.71 and ranged
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between 0.55 (L) and 0.74 (VM) (49). Test–retest data and
internal consistency data is not available for FM.

Validity. In the original development of the MASQ,
items were field tested in 2 samples, individuals with
unilateral temporal-lobe epilepsy and healthy normal
individuals. Support for concurrent validity came from
higher MASQ scores being associated with poorer perfor-
mance on neuropsychological tests in both samples but
with greater perceived difficulties being observed in the
clinical sample. These studies support the idea that per-
ceived cognitive difficulties correspond to more objec-
tively assessed indices of the same constructs (49). In a
study comparing individuals with FM to healthy controls,
individuals with FM scored significantly higher on each
MASQ subscale than did healthy controls (54). Studies
assessing the criterion validity of the MASQ with objective
neuropsychological performance tests in FM are not cur-
rently available.

Ability to detect change. Reliable change indices and
standard regression-based change norms have been estab-
lished for the MASQ for use in cases of epilepsy (51). The
MASQ has also demonstrated response to change in clin-
ical trials of therapeutics for FM (e.g., milnaciparan) (55).

References. Original support for the MASQ is found in
the work by Seidenberg et al (49).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. Fibro fog is a common complaint among in-
dividuals with FM. Often only the memory aspects are
assessed, but patients complain of broader deficits that are
covered by the MASQ. The MASQ can be useful in track-
ing the varied manifestations of dyscognition in FM that
are related to the different symptoms that characterize FM.

Caveats and cautions. The length of this instrument at
38 items may be prohibitive in settings where multiple
domains of clinical relevance need to be efficiently mea-
sured. The MASQ has not been as rigorously developed or
tested as the other measures reviewed in this article, but is
one of the few measures currently available to assess this
important aspect of FM.

Clinical usability. The MASQ appears to capture mul-
tiple aspects of fibro fog. Patients express a desire to have
this domain assessed; yet, there are few instruments aside
from the MASQ that are available for this purpose.

Research usability. The MASQ has been used in several
large scale clinical trials of therapeutics for FM supporting
is ability to assess and detect change in perceived cogni-
tive difficulties.
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Health-Related Quality of Life Measurement in
Adult Systemic Lupus Erythematosus
Lupus Quality of Life (LupusQoL), Systemic Lupus Erythematosus-Specific
Quality of Life Questionnaire (SLEQOL), and Systemic Lupus Erythematosus
Quality of Life Questionnaire (L-QoL)

JINOOS YAZDANY

INTRODUCTION

Throughout the course of their disease, individuals with
systemic lupus erythematosus (SLE) face considerable
physical, psychological, and social challenges. The dis-
ease has profound effects on health-related quality of life
(HRQOL), which have been documented extensively in the
literature (1). Capturing decrements and improvements in
HRQOL has therefore become important in clinical re-
search in SLE, and is advocated by both the US Food and
Drug Administration in providing guidance to SLE clinical
trialists as well as the Outcome Measures in Rheumatology
Clinical Trials group (2,3). Three measures designed to
ascertain HRQOL in SLE will be reviewed, the Lupus
Quality of Life, Systemic Lupus Erythematosus-Specific
Quality of Life questionnaire, and Systemic Lupus Ery-
thematosus Quality of Life questionnaire (L-QoL). These
measures were chosen because they were developed and
specifically designed as patient-reported outcome mea-
sures to assess quality of life in SLE and have all had some
published validation testing to date.

Most studies examining HRQOL in SLE have employed
generic measures, such as the Medical Outcomes Study
Short Form (SF-36) (4). An advantage of generic instru-
ments is that they allow comparison of the HRQOL in SLE
to other related conditions or to population norms, some-
thing that has been useful in documenting that SLE has
similar or worse HRQOL decrements compared to other
severe chronic conditions (5). In addition, many generic
instruments have undergone extensive validation testing
and are adapted in multiple languages and cultures.

However, a disadvantage of employing generic instru-
ments alone in SLE is that they may not adequately cap-
ture symptoms or issues that are specific to the disease.
This may reduce their sensitivity to detect meaningful
changes over time. For example, some, but not all, studies
suggest that the SF-36 is insufficiently responsive in lon-
gitudinal studies or trials in SLE (6,7), and may lack do-
mains that are particularly relevant to a population with
SLE, such as fatigue or sleep (8). The 3 SLE-specific instru-
ments reviewed here have been developed to address some
of these potential limitations. As discussed below, prelim-
inary validation work is available for each of these instru-
ments in defined populations.

LUPUS QUALITY OF LIFE (LUPUSQOL)

Description

Purpose. To measure disease specific health-related
quality of life (HRQOL) in adult systemic lupus erythem-
atosus (SLE). The original development and validation
study was performed in the UK and published by McEl-
hone et al in 2007 (9).

Content. Eight domains are covered, including physical
health, emotional health, body image, pain, planning, fa-
tigue, intimate relationships, and burden to others.

Number of items. 34 items total. Individual subscales
include physical health (8 items), emotional health (6
items), body image (5 items), pain (3 items), planning (3
items), fatigue (4 items), intimate relationships (2 items),
and burden to others (3 items).

Response options/scale. Questionnaire has a 5-point
Likert scale response format (0 ! all the time, 1 ! most of
the time, 2 ! a good bit of the time, 3 ! occasionally, and
4 ! never).

Recall period for items. Prior 4 weeks.
Endorsements. None.
Examples of use. The LupusQoL has been used for re-

search purposes in clinical cohorts in the UK and US
(10,11). It has not yet been used in a clinical trial in SLE.
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The UK sample was predominantly white and had less
severe disease, while the US sample was predominantly
African American and had more severe disease. Median
domain values for the LupusQoL in these 2 cohorts are
shown in Table 1.

Practical Application

How to obtain. Available in the online issue of refer-
ence, which is available at http://onlinelibrary.wiley.com/
doi/10.1002/art.22881/suppinfo. A web site has also been
launched with information regarding obtaining permis-
sions to use the instrument, instructions for scoring and
other useful information (www.lupusqol.com).

Method of administration. Written and electronic ver-
sions of the questionnaire are available.

Scoring. The mean raw domain score is transformed to
scores ranging from 0 (worst HRQOL) to 100 (best HRQOL)
by dividing by 4 and then multiplying by 100. The result
represents the transformed score for that domain. The
authors suggest that transformed domain scores are obtain-
able when at least 50% of the items are answered. The
mean raw domain score is then calculated by totaling the
item response scores of the answered items and dividing
by the number of answered items. A nonapplicable re-
sponse is treated as unanswered and the domain score is
calculated as indicated above.

Score interpretation. 0 (worst HRQOL) to 100 (best
HRQOL).

Respondent burden. Time to complete is "10 minutes.
No information on required reading level is provided (the
educational attainment of the UK validation cohort was
mean # SD 13.8 # 3.1 years).

Administrative burden. Time to score is "5 minutes.
Translations/adaptations. A Spanish language version

has been adapted and validated (12). A version adapted
and validated for a US population is also available (13).
Translations into 77 languages from 51 countries are avail-
able (see www.lupusqol.com), although these translations
do not yet have published psychometric information.

Psychometric Information

Method of development. The original measure was de-
veloped and validated by using a mixed qualitative and
quantitative approach. Briefly, 30 individuals with SLE
participated in semistructured interviews and a combina-
tion of thematic analysis from these interviews as well as
expert panel feedback was used to generate items. Feed-
back was sought again from a group of 20 patients to revise
draft items. Subscales were generated using principal com-
ponent analysis. A written survey (either mailed or admin-
istered in the clinic) was then used to assess validity and
reliability.

It is important to note that the US validation study found
a different factor structure for the LupusQoL, with only 5
of the 8 factors having eigenvalues $1 in the analysis (13);
eigenvalues are used to measure how much of the variance
each successive factor extracts, and only values $1 are
generally retained in analyses (14).

Acceptability. Information on readability was not pro-
vided, but item response rates were very high ("2% of
domains were not scored because of missing responses).
However, it is important to note that some domains (i.e.,
intimate relationships) were not applicable to all respon-
dents (7.3% missing). Floor and ceiling effects were re-
ported for each domain and were reasonable; for all do-
mains except intimate relationships, the percentage of
individuals with a score of 0 was "10% (range 2.2–8.6%),
and the percentage of individuals with a maximum score
of 100 was "30% (range 6.2–28.2%).

Reliability. Individual domains demonstrated good in-
ternal consistency (Cronbach’s ! range 0.88–0.96) in the
original validation study as well as in the US and Spanish
adaptations. Test–retest reliability of the original LupusQoL
was evaluated in a subset of 83 respondents and was good
with intraclass correlation coefficients between 0.72–0.93
for the individual domains.

Validity. Concurrent validity was assessed by compar-
ing domain scores of the LupusQoL with other comparable
domains of the Medical Outcomes Study Short Form (SF-
36), with good correlation (r ! 0.71–0.79). Similar results
were obtained in the US and Spanish validation studies.
Several recent followup studies performed in the UK, US,
and Spain demonstrated that the LupusQoL has discrimi-
nant validity in that it functions relatively independently
as an outcome measure in SLE. These studies found weak
or no associations with factors such as disease duration,
disease activity and damage (10–12). To assess construct
validity, the developers examined LupusQoL scores in
relation to disease activity (as measured by the British Isles
Lupus Assessment Group) and damage (Systemic Lupus
International Collaborating Clinics/American College of
Rheumatology Damage Index [SDI]) (9). Patients with more
active disease generally reported poorer HRQOL across all
domains except fatigue, although the relationship with
damage, as measured by the SDI was less clear.

Ability to detect change. Sensitivity to change (respon-
siveness) and minimum clinically important difference are
not yet available, but are subjects of an ongoing study.

Table 1. Median (IQR [interquartile range]) scores for
the 8 Lupus Quality of Life domains in clinic-based

samples from the UK (10) and US (11)*

Domain
UK

(n ! 322)
US

(n ! 185)

Physical health 65.6 (40.6–81.3) 44.4 (46.4–30.2)
Pain 75.0 (41.7–83.3) 42.9 (50.0–33.3)
Planning 75.0 (50.0–91.7) 48.9 (50.0–41.6)
Intimate relationships 75.0 (37.5–87.5) 53.9 (62.5–37.5)
Burden to others 66.7 (41.7–83.3) 44.5 (50.0–34.3)
Emotional health 75.0 (62.5–87.5) 51.3 (56.2–29.1)
Body image 80.0 (55.0–95.0) 54.2 (56.2–33.3)
Fatigue 56.3 (32.3–68.8) 38.3 (41.6–31.2)

* Values are the median (IQR).
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Critical Appraisal of Overall Value to the
Rheumatology Community

Of the available instruments to assess HRQOL, the
LupusQoL has undergone the most extensive validation
process and has been modified to be culturally appropriate
for the US and Spanish populations. Translations are
available in numerous languages, although psychometric
evaluations of these translations have not yet been pub-
lished. The importance of performing such evaluations is
evidenced by the differences noted in the UK and US
validation studies of the LupusQoL, including the differ-
ent factor structures identified. The reasons for these dif-
ferences remain unclear, and further studies are needed to
assess the optimal factor structure of the instrument.

Currently, the measure would be most appropriate for
cross-sectional evaluations of HRQOL in SLE in the pop-
ulations in which the measure is validated. Future studies
examining the responsiveness of the LupusQoL will elu-
cidate its role in treatment studies of SLE. For longitudinal
assessments in observational studies, information about
additional psychometric properties, such as response shift
bias, may also be useful.

SYSTEMIC LUPUS ERYTHEMATOSUS-SPECIFIC
QUALITY OF LIFE QUESTIONNAIRE (SLEQOL)

Description

Purpose. To assess quality-of-life (QOL) in individuals
with systemic lupus erythematosus (SLE). The original
development and validation study of the English language
survey took place in Singapore by Leong et al (6).

Content. Six domains including physical functioning,
activities, symptoms, treatment, mood, and self-image.

Number of items. 40 items, including physical func-
tioning (6 items), activities (9 items), symptoms (8 items),
treatment (4 items), mood (4 items), and self-image
(9 items).

Response options/scale. 7-point response scale (subsec-
tions have different anchors, including “not difficult at all”
to “extremely difficult,” “not at all” to “extremely trou-
bled,” and “not at all” to “extremely often”).

Recall period for items. 1 week.
Endorsements. None.
Examples of use. The instrument has been used in

cross-sectional analyses in SLE clinical cohorts (15,16). In
the Brazilian cohort, the mean score was 116 (16).

Practical Application

How to obtain. Contact the author of the original article
(6) (Khai_pang_leong@ttsh.com.sg) for the original version
or Kok_Ooi_Kong@ttsh.com.sg for the Chinese adaptation
(SLEQOL-C) (17).

Method of administration. Written questionnaire.
Scoring. A summary score is derived from the sum of

all responses across the domains; alternatively the authors
suggest that a summary score can be obtained by taking the
mean of each of the 6 subsections. Item weighting is not
available and needs to be addressed in future studies given

that the current scoring system places greater emphasis on
domains with a greater number of items. No specific in-
struction for dealing with missing values is provided.

Score interpretation. Scores range from 40–280, with
higher values corresponding to worse QOL.

Respondent burden. "5 minutes for both the SLEQOL
and SLEQOL-C.

Administrative burden. Time to score is not reported.
Translations/adaptations. A Chinese language version

(SLEQOL-C) was derived by translation and back-
translation, and content validity was examined through
interviews with 7 bilingual patients with SLE in Singa-
pore. The study did not demonstrate differential item
functioning in the responses of English and Chinese-
speaking patients, suggesting successful translation into
Chinese (17). Psychometric testing of the SLEQOL-C is not
yet available. The SLEQOL has also been culturally
adapted and undergone preliminary validation testing in
Brazilian-Portuguese using a clinical cohort of 107 pa-
tients (16). Interobserver and intraobserver reliability for
the adaptation was found to be high, and the measure had
good internal consistency. The measure correlated well
with the Medical Outcomes Study Short Form (SF-36),
suggesting construct validity, and poorly with lupus dis-
ease activity and damage measures, suggesting discrimi-
nant validity.

Psychometric Information

Method of development. An unspecified number of
rheumatologists and nurse clinicians familiar with SLE
management generated an initial list of items. Feedback
was elicited from 100 patients on these draft items; how-
ever, patients were not involved in generation of the items
originally. Factor analysis and Rasch model analyses were
used to compose the final questionnaire and create sub-
scales. Psychometric properties were tested using re-
sponses obtained during routine clinical visits in 275 pa-
tients. The characteristics of this clinical cohort included a
disease duration of approximately 9 years, a mean # SD
Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI) score of 2.7 # 4.8 and mean # SD Systemic
Lupus International Collaborating Clinics/American Col-
lege of Rheumatology Damage Index (SDI) score of 0.67 #
1.1. Patients were from Singapore and English-speaking. A
subset of patients had repeat data collection to allow in-
vestigation of test–retest reliability and responsiveness.

Acceptability. A minority of participants in the original
SLEQOL validation study had low educational attainment
(10.5% had no formal education or a primary education
only); this number was significantly higher for the
SLEQOL-C (44.7% of the sample had no formal education
or a primary education only). However, no specific infor-
mation on readability was provided in the Singapore stud-
ies. Research assistants ensured that patients completed
items so no missing responses were reported.

An analysis of floor and ceiling effects revealed that the
SLEQOL had significant floor effects (good perceived
QOL), with 3 of the subsections having between 39 and
44% of individuals reporting good perceived QOL. Ceiling
effects were not observed. The SF-36 in the same sample
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had fewer floor effects, but more significant ceiling effects;
for 4 domains, between 28–59% of respondents reported
poor QOL.

Reliability. Internal consistency was good (Cronbach’s
alpha ! 0.95 for the summary score, and ranged from
0.76–0.93 for specific subsections).

Test–retest reliability was assessed in 51 patients who
repeated the instrument at a 2-week interval. The intra-
class correlation coefficient was 0.83 for the summary
score, indicating good reliability. However, 4 of the 6
individual domains had intraclass correlation coefficients
of "0.6, which indicates only moderate reliability. Reli-
ability in the Brazilian-Portuguese culturally adapted ver-
sion was high (intraobserver correlation coefficient 0.97
and interobserver correlation coefficient 0.99) (16).

Validity. Although items were generated entirely by
health professionals, patient feedback was solicited to add
and modify items to assess content validity (6,18,19). Con-
struct validity was investigated by comparing scores on
the SLEQOL to the SF-36, Rheumatology Attitudes Index
and its helplessness subscale, commonly used physician-
assessed disease activity (SLEDAI and Systemic Lupus
Activity Measure [SLAM]), and damage indices (SDI). Ab-
sent or very weak correlations were demonstrated for the
summary score for most SF-36 domains (the strongest cor-
relation being between the SLEQOL physical functioning
domain and the SF-36 physical functioning domain at
0.234), suggesting relatively low concurrent validity. Cor-
relations were also weak or absent with the SLAM,
SLEDAI, and SDI. However, these data provide evidence of
discriminant validity, as the SLEQOL appears to be cap-
turing constructs that are independent of traditional dis-
ease activity and damage measures.

Construct validity was supported by an analysis demon-
strating that the SLEQOL summary score varied appropri-
ately with self-perceived changes in global QOL.

Ability to detect change. Responsiveness was assessed
in a subset of 95 patients who had return clinical visits
within a 3-month window. Participants were asked to rate
the global change in QOL using a scale anchored from %7
to 7 (where %7 represents “a very great deal worse” and 7
represents “a very great deal better”). Few participants
reported significant QOL deterioration, and therefore this
group was not analyzed (n ! 12). Among individuals who
reported QOL improvements or reported no change, re-
sponsiveness was assessed using multiple techniques, in-
cluding the standardized response mean, effective size,
Guyatt’s coefficient, and relative efficacy. All methods
yielded similar results, with the SLEQOL demonstrating
greater responsiveness than the individual domains of the
SF-36. However, the SLEQOL also demonstrated greater
variation of scores in participants who reported un-
changed QOL compared to the SF-36, indicating decreased
specificity.

Minimum clinically important difference (MCID) was
derived using a distributional approach in which SLEQOL
scores were anchored to the patient global ratings of
changes in their QOL. By taking the mean of the absolute
difference of SLEQOL scores in the group of patients who
rated their global QOL change as &2 to &3 (“moderately
worse” or “a little worse”) and %2 to %3 (“moderately

better” or “a little better”), the MCID was calculated at
approximately 25.

Critical Appraisal of Overall Value to the
Rheumatology Community

The strengths of the SLEQOL, which primarily assesses
HRQOL, include the fact that information is available on
its responsiveness and the MCID. The instrument has good
discriminant validity as it appears to function indepen-
dently from commonly used measures of disease activity,
damage, and disease-related attitudes.

Additional studies will be required to further assess and
confirm psychometric properties. Psychometric testing of
the Chinese language version (SLEQOL-C) is not available.
Reliability for the individual domains was only moderate
in the original validation study, which suggests that these
scores should be used with caution given possible insta-
bility. Concurrent validity with the SF-36 is relatively
poor, suggesting that the instrument should be used pri-
marily in conjunction with other validated measures of
HRQOL. In addition, floor effects should be considered,
and as the developers note, the instrument may best be
used with a companion generic instrument that does not
have substantial floor effects.

SYSTEMIC LUPUS ERYTHEMATOSUS (SLE)
QUALITY OF LIFE QUESTIONNAIRE
(L-QOL)

Description

Purpose. To provide a needs-based assessment of qual-
ity of life (QOL) in systemic lupus erythematosus (SLE).
The L-QoL was developed by Doward et al in 2008 (20).

Content. The questionnaire is based on the needs-based
QOL model, which posits that life gains its quality from
the ability and capacity of individuals to satisfy their
needs. Items assess the overall effect of SLE and its treat-
ment on QOL.

Number of items. 25 items in the scale, including items
assessing self-care, fatigue, and emotional reactions.

Response options/scale. Dichotomous true/not true re-
sponse format.

Recall period for items. Not reported.
Endorsements. None.
Examples of use. The instrument has not yet been used

in published clinical or observational studies of SLE. The
mean # SD value for the L-QoL in the original validation
study performed in the UK was 6.7 # 6.1.

Practical Application

How to obtain. The instrument is available from the
University of Leeds; registration is required. Further infor-
mation is provided on University of Leeds Psychomet-
ric laboratory web site (http://www.leeds.ac.uk/medicine/
rehabmed/psychometric/Scales3.htm).

Method of administration. Written questionnaire.
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Scoring. Count of symptoms. Higher score on the L-QoL
indicates worse QOL. There are no specific instructions for
dealing with missing values.

Score interpretation. Score range is 0–25, with higher
scores indicating worse QOL.

Respondent burden. "5 minutes.
Administrative burden. Time to score is not reported.
Translations/adaptations. Published adaptations are

not available.

Psychometric Information

Method of development. The L-QoL was developed
through a multistep process that started with the use of
qualitative interviews with 50 individuals with SLE in the
UK. Analysis of this qualitative data was used to construct
items that were relevant to the needs model, and applica-
ble to all potential respondents. Draft items were revised
based on feedback elicited during cognitive interviews
with 16 patients. Scaling and psychometric properties
were then tested through the use of 2 postal surveys (n !
95 and n ! 93). Rasch analysis was conducted to confirm
unidimensionality and the absence of differential item
functioning.

Acceptability. The readability of the survey is not re-
ported, nor is the educational attainment of the develop-
ment and validation samples. Overall response rate for
the first postal survey was 76%. Missing data were en-
countered in 14 of 95 (14.7%) responses, although the
number of missing items per respondent was relatively
low (mean # SD 2.9 # 2.7). The presence or absence of
floor or ceiling effects was not explicitly analyzed; al-
though the authors provide the range of scores obtained
(0–22), the mean # SD (6.7 # 6.1), and the median (5.0 #
interquartile range 1.0–11.0).

Reliability. Test–retest reliability was assessed by postal
surveys administered 2 weeks apart. The interclass corre-
lation coefficient was 0.95, indicating excellent reliability.
Internal consistency using Person-separation reliability
was 0.91–0.92.

Validity. Items were derived from patient interviews
and were largely phrased in the patients’ own words to
maximize content validity. Construct validity was demon-
strated through examining the relationship between the
L-QoL and other measures of disease activity and severity;
those with higher perceived disease activity (rated as per-
ceived current disease flare yes/no), higher perceived dis-
ease severity (rated on a scale mild/moderate/quite se-
vere), and fair/poor ratings of their general health, had
statistically significantly L-QoL scores. Individuals who
were unemployed also had lower L-QoL scores, and this
reached statistical significance in the second postal sample
(but not in the first). In addition, moderate correlations
were observed between the L-QoL and Nottingham Health
Profile scores (between 0.48 and 0.80).

A Rasch analysis was performed to determine unidi-
mensionality of the scale. This method builds a hypothet-
ical line along which items are located. Items falling close
to this line contribute to the single dimension being exam-
ined, while those that fall far from the line are discarded
since these items indicate construct-irrelevant variance.

The fit of the final 25-item L-QoL to the Rasch model was
good (overall item fit was %0.124 # SD 0.82 and overall
person fit was %0.701 # SD 0.66). The items showed
invariance of the scale across the trait.

Ability to detect change. Not reported.

Critical Appraisal of Overall Value to the
Rheumatology Community

Unlike many instruments that measure health-related QOL
using multidimensional constructs that yield a profile of
scores, the L-QoL provides a single unidimensional score
and is based on the needs-based model of QOL. Although
testing in the original development and validation study
showed good reliability and validity, additional testing is
required to confirm these initial findings. In particular, the
original validation study examined construct validity in
relation to a self-report measure of disease activity (flare)
and a nonvalidated self-reported measure of disease sever-
ity. Administration of the instrument to a clinical cohort
wherein physician-assessed measures of both disease ac-
tivity and damage are available will yield further insight
into both construct validity and also discriminant validity,
or the independence of the L-QoL from other disease as-
sessments in SLE. In addition, information on responsive-
ness was not available and will be needed to assess
whether the measure might be applied to treatment studies
of SLE. Finally, validation of the instrument in other pop-
ulations, including patients with more severe disease phe-
notypes, will be useful.
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Measures of Symptoms and Disease Status in
Ankylosing Spondylitis
Ankylosing Spondylitis Disease Activity Score (ASDAS), Ankylosing Spondylitis Quality
of Life Scale (ASQOL), Bath Ankylosing Spondylitis Disease Activity Index (BASDAI),
Bath Ankylosing Spondylitis Functional Index (BASFI), Bath Ankylosing Spondylitis
Global Score (BAS-G), Bath Ankylosing Spondylitis Metrology Index (BASMI), Dougados
Functional Index (DFI), and Health Assessment Questionnaire for the
Spondylarthropathies (HAQ-S)

JANE ZOCHLING

INTRODUCTION

Outcome measurement in spondylarthritis, particularly
ankylosing spondylitis (AS) has been a rapidly growing
field over the last decade, with enormous progress being
made in patient-reported outcomes, clinical assessments,
physical measurements and composite scoring of disease
state, and response to treatment. Many of these advances
arose out of need, when anti–tumor necrosis factor thera-
pies were found to have a role in the treatment of AS
patients and therefore required appropriate clinical assess-
ment. The Assessment of SpondyloArthritis international
Society (ASAS) was first formed in 1995 as a group of
clinicians and methodologists with a shared interest in
outcome measurement in AS patients, and has grown to
incorporate early diagnosis, classification, development
and validation of outcome measures, and evaluation of
therapeutic modalities.

The instruments reviewed here include those recom-
mended in the ASAS core sets for clinical record keeping
(in daily clinical practice) and for clinical research, as over
time these have been extensively validated and imple-
mented across different clinical settings. The core sets
describe those health-related domains that “should” be
measured in AS patients in different settings, and recom-
mend appropriate instruments that can be used for that
domain. Additional measures included are the AS Quality
of Life scale and the Health Assessment Questionnaire for
the Spondylarthropathies, which cover health domains

not included in the original core sets but have been shown
to be important to AS patients through the World Health
Organization International Classification of Functioning,
Disability and Health projects (1). Finally, the AS Disease
Activity Score has also been presented, as an alternative to
the Bath Ankylosing Spondylitis Disease Activity Index,
as one of the newest measures constructed to assess dis-
ease activity.

ANKYLOSING SPONDYLITIS DISEASE
ACTIVITY SCORE (ASDAS)

Description

Purpose. To measure disease activity in ankylosing
spondylitis (AS) based on a composite score of domains
relevant to patients and clinicians, including both self-
reported items and objective measures. The ASDAS was
first published in 4 draft forms in 2008 (2), and 2 final
working versions for use in patients with AS were selected
by the Assessment of SpondyloArthritis international So-
ciety (ASAS) membership (2,3).

Content. The score includes patient-reported assess-
ments of back pain, duration of morning stiffness, periph-
eral joint pain and/or swelling, general well-being, and a
serologic marker of inflammation (erythrocyte sedimenta-
tion rate [ESR] or C-reactive protein [CRP]). The ASDAS
including CRP has been presented as the preferred version
and the one including ESR as the alternative version.

Number of items. Five items are combined to give a
single disease activity score.

Response options/scale. Continuous scale from zero
with no defined upper end.

Endorsements. The ASDAS has been endorsed by the
ASAS and by Outcome Measures in Rheumatology (4).

Examples of use. The ASDAS has been validated in
several observational cohorts and trial populations (5) and
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is now being used regularly in clinical trials, including
longitudinal studies of spondylarthritis patients receiving
tumor necrosis factor (TNF) inhibitors (6,7).

Practical Application

How to obtain. The ASDAS and aids for its calculation
are available online at http://www.asas-group.org.

Method of administration. Patient response items and a
serologic measure of inflammation are mathematically
combined to give the ASDAS.

Scoring. The score is most easily calculated using an
online calculator or a hand-held calculator, although it is
possible to calculate longhand or using a quick ASDAS
calculation form available online.

Score interpretation. Score ranges from zero (reflecting
no disease activity) with the upper end of the scale being
determined by the level of the CRP or ESR.

Respondent burden. The time for the patient to com-
plete the items is very short (estimated at !1 minute) with
only 4 single-item questions.

Administrative burden. Scoring is fast with access to
the online calculator, hand-held calculator, or quick as-
sessment forms, but is unwieldy without such a tool.

Translations/adaptations. The ASDAS has been used in
axial spondylarthritis (7) and psoriatic arthritis (8) to date.
Since the questions used are taken from the Bath Anky-
losing Spondylitis Disease Activity Index (BASDAI), there
are similar translations available.

Psychometric Information

Method of development. Items were generated by the 60
ASAS members using a 3-round Delphi process. There
were no patients directly involved in item generation. The
refined score was then derived using a 3-step statistical
approach (principal component analysis, discriminant
function analysis, and linear regression analysis) using
data from the International Study on Starting TNF Block-
ing Agents in AS (9). Cross-validation was carried out in
the independent Outcome in Ankylosing Spondylitis In-
ternational Study database.

Acceptability. The ASDAS is easy to understand, but
requires availability of both patient-reported outcomes
and serologic values.

Reliability. Not reported.
Validity. Regarding content validity, the score items

were generated by an international expert group of rheu-
matologists (ASAS) interested in AS, and the inclusion of
serologic markers of inflammation improves the face va-
lidity over solely patient-reported domains. Extensive sta-
tistical analysis has minimized redundancy between
items. Regarding construct validity, Pearson’s correlations
between the ASDAS-CRP (ASDAS-ESR) and patient global
assessment was 0.74 (0.71), and with physician global
assessment 0.47 (0.54). The ASDAS shows excellent dis-
crimination between high and low disease activity states
as defined by the physician global assessment (standard-
ized mean difference [SMD] at baseline 1.33 for ASDAS-
CRP and SMD 1.55 for ASDAS-ESR) based on the Norwe-
gian disease-modifying antirheumatic drug (NOR-

DMARD) database (10), and between patients treated with
TNF blockers and with placebo (SMD 1.50 for ASDAS-CRP
and SMD 1.51 for ASDAS-ESR) based on participants in
randomized controlled trials of TNF blockers for AS (3).

Ability to detect change. The ASDAS was sensitive to
improvement with TNF inhibitors in patients with axial
spondylarthritis, with an effect size (ES) of 2.04 and a
standardized response mean (SRM) of 1.45, and was more
responsive than BASDAI (ES 1.86, SRM 1.36) (7). The
ASAS group defined 4 important disease states by consen-
sus: inactive disease, moderate, high, and very high dis-
ease activity, and relevant cut offs between these states
were calculated from the NOR-DMARD database at 1.3,
2.1, and 3.5 units, respectively. Clinically important im-
provement was found to be 1.1 units or greater and major
improvement was defined as a change of 2.0 units or more
(11).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The ASDAS is still being validated, but is
emerging as the best measure of disease activity in AS on
the basis of including both patient-generated items and
objective measures of inflammation and on having, to date,
equivalent or superior performance when compared to the
BASDAI.

Caveats and cautions. Further validation is required
both in AS and in other patient groups to better under-
stand the ASDAS and how it performs as a measure of
disease activity, particularly with regard to reproducibil-
ity. Although endorsed by ASAS, it is not yet included in
any of the ASAS measurement core sets (12,13).

Clinical usability. The ASDAS is simple enough to use
in the clinical setting, but more evaluation is required as to
its psychometric properties.

Research usability. Initial psychometric evaluation
supports the use of the ASDAS in a research setting, with-
out appreciable burden on either respondent or adminis-
trator.

ANKYLOSING SPONDYLITIS QUALITY OF
LIFE SCALE (ASQOL)

Description

Purpose. To measure the impact of ankylosing spondy-
litis (AS) on health-related quality of life from the patient’s
perspective. The original instrument was published in
2003 for use in AS patients, and has not been updated (14).

Content. The questionnaire includes items related to
the impact of disease on sleep, mood, motivation, coping,
activities of daily living, independence, relationships, and
social life.

Number of items. 18.
Response options/scale. Yes/no responses.
Endorsements. None.
Examples of use. The ASQOL is the most frequently

used disease-specific measure of health-related quality of
life in AS studies. It has recently been used in population
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studies (15) and to assess the effect of anti–tumor necrosis
factor therapy in AS patients (16).

Practical Application

How to obtain. Available online at http://www.asas-
group.org.

Method of administration. Self-report.
Scoring. Dichotomous responses, with 0 scored for a

“no” and 1 scored for a “yes” for each item. Total score is
the sum of the individual responses.

Score interpretation. Score range is 0–18, with higher
scores reflecting greater impairment of health-related qual-
ity of life.

Respondent burden. Between 2 and 16 minutes (me-
dian 4 minutes) to complete.

Administrative burden. Less than a minute to score.
Translations/adaptations. The original UK English

ASQOL continues to be translated and validated in other
languages, including US English, Canadian French and
English, German, Italian, Spanish, Swedish (17), French
(17,18), Chinese (19), Hungarian (20) and Turkish (17,21).
It has also been validated in patients with axial spondy-
larthritis (22).

Psychometric Information

Method of development. Items were generated from pa-
tient interviews in the UK and the Netherlands, and scal-
ing properties were tested using Rasch analyses. Concep-
tually, the ASQOL is based on a needs-based model of
health.

Acceptability. The ASQOL is readable and simple to
complete.

Reliability. Regarding internal consistency, Cronbach’s
! is reported between 0.89–0.92 in the different study
groups (UK, Netherlands, time 1 or time 2). Test–retest
reliability was r " 0.91–0.92, and intraclass correlation
coefficients were 0.91 (Netherlands) and 0.92 (UK).

Validity. For content validity, the measure was derived
from patient interviews, imparting high relevance to AS
patients. Regarding construct validity, the ASQOL corre-
lates moderately well with other AS-specific health out-
come measures, including the Nottingham Health Profile
components (Spearman’s rank correlation coefficient for
physical mobility 0.78–0.79, energy 0.73–0.74, pain 0.79–
0.81, emotional reactions 0.72–0.73, sleep 0.54 –0.59, and
social isolation 0.50–0.53), Bath Ankylosing Spondylitis
Functional Index (correlation coefficient 0.72–0.75), Leeds
Disability Questionnaire (0.70), Dougados Functional In-
dex (0.80) (14), and the Bath Ankylosing Spondylitis Dis-
ease Activity Index (0.79) (23).

Ability to detect change. The modified standardized re-
sponse mean measured against AS health transition is
reported as #0.35 for improvement and 0.57 for deteriora-
tion in health (P ! 0.01) and, measured against general
health transition, is #0.73 for improvement and 0.48 for
deterioration (23). Minimum clinically important differ-
ence (MCID) has not been reported for ASQOL, but patient
acceptable symptom state has been calculated at 8.0 (24).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The ASQOL is a validated disease-specific
health-related quality of life measure for patients with AS,
which captures important information on limitation of
activities and participation that are not covered in other
outcome measures.

Caveats and cautions. Information on cut offs and
MCID is currently lacking.

Clinical usability. Psychometric evaluation supports
the use of the ASQOL in a clinical setting.

Research usability. Psychometric evaluation supports
research use, with minimal administrative or respondent
burden.

BATH ANKYLOSING SPONDYLITIS DISEASE
ACTIVITY INDEX (BASDAI)

Description

Purpose. To measure patient-reported disease activity
in patients with ankylosing spondylitis (AS). The instru-
ment was first published in 1994 (25) using visual analog
scales.

Content. The index includes patient-reported levels of
back pain, fatigue, peripheral joint pain and swelling, lo-
calized tenderness, and the duration and severity of morn-
ing stiffness.

Number of items. 6 items.
Response options/scale. Numeric response scale (0–10)

or visual analog scale (VAS, 0–10 cm) anchored by adjec-
tival descriptors “none” and “very severe.” Duration of
morning stiffness is anchored by a time scale (0–2 or more
hours).

Endorsements. The BASDAI has been endorsed by the
Assessment of SpondyloArthritis international Society
(ASAS) for the measurement of disease activity (13).

Examples of use. The BASDAI has been the most fre-
quently used measure of disease activity in clinical trials
(26–28) and is recommended to assess response to anti–
tumor necrosis factor therapies in AS patients (29,30).
Many regulatory bodies require the BASDAI to be reported
for prescribing purposes.

Practical Application

How to obtain. Available online (in multiple transla-
tions) at http://www.asas-group.org.

Method of administration. Patient self-report question-
naire.

Scoring. The scores for questions 5 and 6 (severity and
duration of morning stiffness) are averaged, the result is
then averaged with the remaining 4 question scores to give
a final score out of 10.

Score interpretation. Ranges from 0 (no disease activ-
ity) to 10 (maximal disease activity). A cut off of 4 is used
to define active disease (29–31). Reference percentile
charts have been published (32).

Respondent burden. Time to complete is between 30
seconds and 2 minutes (mean 67 seconds).
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Administrative burden. Scoring requires less than a
minute.

Translations/adaptations. There are validated transla-
tions available in more than 20 languages, including Eng-
lish (25), French (33), Swedish (34), Dutch (35), Turkish
(36), German (37,38), Arabic (39), Spanish (40), and Por-
tuguese (41).

Psychometric Information

Method of development. Items were generated based on
the expert opinion of a group of physiotherapists, re-
searchers, rheumatologists, and patient input.

Acceptability. The BASDAI is understandable, but
missing data have been reported in up to 20% of comple-
tions (23). There have been no floor or ceiling effects
reported.

Reliability. Internal consistency is good with a Cron-
bach’s ! of 0.84–0.87 (23,42). Test–retest reliability was
good when assessed for inpatients over a 24-hour period
(r " 0.93, P ! 0.001) (25), and when assessed by postal
survey in 162 AS patients who reported no change on an
AS-specific health transition question over a 1-week pe-
riod (intraclass correlation coefficient of 0.87 (95% confi-
dence interval [95% CI] 0.83–0.91) (23).

Validity. Regarding content validity, the measure was
developed by experts in the field with patient input, re-
flecting items relevant to both patients and clinicians. For
construct validity, the BASDAI correlated well with the
earlier Bath Disease Activity Index with no significant
differences in score distribution, reproducibility, or sensi-
tivity. There is good correlation with the Ankylosing
Spondylitis Quality of Life questionnaire (Pearson’s corre-
lation coefficient 0.79) and BASDAI is significantly higher
in AS patients unable to work due to ill health (P ! 0.01)
(23). Although largely validated using the VAS, it should
be noted that ASAS prefers the use of numeric rating
scales (NRS), and there is evidence supporting the replace-
ment of the original VAS answer modalities with NRS (43)
in patient self-report instruments in AS.

Ability to detect change. The modified standardized re-
sponse mean measured against AS health transition is
reported as #0.74 for improvement and 0.60 for deteriora-
tion in health (P ! 0.01), and measured against general
health transition is #1.02 for improvement and 0.74 for
deterioration (23). The minimum clinically important dif-
ference from the patient’s perspective has been reported as
10 mm or 22.5% with a sensitivity of 0.65 and specificity
of 0.82, determined using receiver operating characteristic
curves analyses (44). A 50% improvement in BASDAI
with an intervention (BASDAI50) has been defined as a
response to that intervention. Initial evaluation of the pa-
tient acceptable symptom state (PASS) in AS patients (45)
found the mean change in BASDAI over 12 weeks for the
patient to feel well was #3.5 (SD 2.3), and there was
significant correlation between the BASDAI 50% respond-
ers and patients achieving PASS. Tubach et al described a
PASS cut off for BASDAI of 34.5 mm (95% CI 30.9–38.9
mm) (46).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The BASDAI has been the preferred instru-
ment for measuring disease activity in AS patients since its
development, and has become the gold standard measure
in clinical trials and in daily patient care, specifically in
regard to prescribing anti–tumor necrosis factor therapies.
It is responsive, easy to administer, and easy to interpret.

Caveats and cautions. As a patient-generated index, the
BASDAI does not include any objective measures that
might relate to disease activity, and it does not include the
clinician’s perspective. Scores are dependent on what the
patient perceives as being related to their AS.

Clinical usability. The BASDAI is easy to use and has
found its way into daily clinical practice, although inter-
nal consistency (Cronbach’s ! " 0.87) is a little lower than
the 0.90 considered important for an instrument’s use in
individual patients.

Research usability. The ease of use, the reproducibility,
and the sensitivity to change seen with the BASDAI make
it a useful instrument for research purposes.

BATH ANKYLOSING SPONDYLITIS
FUNCTIONAL INDEX (BASFI)

Description

Purpose. To define and monitor physical functioning in
patients with ankylosing spondylitis (AS). The index was
developed in 1994 (47) using visual analog scales.

Content. Eight items concerning activities referring to
the functional anatomy of the patients (bending, reaching,
changing position, standing, turning, and climbing steps),
and 2 items assessing the patients’ ability to cope with
everyday life.

Number of items. 10 items.
Response options/scale. Numeric response scale (0–10)

or visual analog scale (0–10 cm) anchored by adjectival
descriptors “easy” and “impossible.”

Endorsements. Endorsed by the Assessment of Spondy-
loArthritis international Society.

Examples of use. The BASFI is the most widely used
functional index for assessment of AS patients, primarily
in studies of disease impact (48,49) and in clinical trials
(26,27).

Practical Application

How to obtain. Available online at http://www.asas-
group.org.

Method of administration. Patient self-report question-
naire.

Scoring. The mean of the individual scores is calculated
to give the overall index score.

Score interpretation. Score range is 0–10, with 0 re-
flecting no functional impairments and 10 reflecting max-
imal impairment. Reference percentile charts have been
published (32).

Respondent burden. The instrument takes !3 minutes
to complete.
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Administrative burden. Scoring is simple and quick.
Translations/adaptations. The BASFI has been trans-

lated and validated in over 18 languages, including Eng-
lish (47), French, German, Dutch, Spanish (40), Portuguese
(41), and Chinese (50).

Psychometric Information

Method of development. Items were generated by an
expert group of physiotherapists, researchers, rheumatolo-
gists, and patients. No factor analysis or principal compo-
nent analysis was performed.

Acceptability. The questions are easy to comprehend.
The median score has been reported as 2.0, with clustering
at the lower end of the scale (51); studies with item-
response theory have indicated that the BASFI is not a
linear scale (51,52).

Reliability. Internal consistency is excellent, with Cron-
bach’s ! reported at 0.936 (53). Test–retest reliability was
good when scores were repeated after a 24-hour interval
(r " 0.89, P ! 0.001) (47), and in patients stable on anti–
tumor necrosis factor treatment (r " 0.92, P ! 0.0001) (54).
Interobserver reliability measured between patient self-
report and the score given by a physiotherapist after ob-
serving the tasks being performed has also been reported
(r " 0.87–0.89, P ! 0.001).

Validity. Regarding content validity, the BASFI was de-
veloped by a multidisciplinary group of experts in AS,
with input from AS patients. For construct validity, there
is good evidence of validity through comparison with in-
struments that measure similar or related constructs, and
with measures of mobility (55). The BASFI is highly cor-
related with the Dougados Functional Index (Spearman’s
correlation coefficient 0.89) (35). Correlations are less
strong with patient-reported disease activity (r " 0.33) or
physician-reported disease activity (r " 0.33) (35).

Ability to detect change. Responsiveness statistics for
the BASFI have been published as an effect size (ES) of
0.36 (moderate) and standardized response mean (SRM) of
0.46 for improvement, and an ES of 0.70 and SRM of 0.72
for deterioration in the setting of a trial of nonsteroidal
antiinflammatory drugs. Although responsive in placebo-
controlled trials of active drugs (56,57), the BASFI is less
responsive in the setting of physical therapy interventions
(58,59). The minimum clinically important difference
from the patient’s perspective has been reported as 7 mm
or 17.5% with a sensitivity of 0.60 and specificity of 0.85,
determined using receiver operating characteristic curves
analyses (44). In assessing patient acceptable symptom
state (PASS), Dougados et al found the mean change in
BASFI over 12 weeks for the patient to feel well was
somewhat larger at #2.4 (SD 2.0) (45), with a PASS cut off
reported by Tubach et al of 31.4 mm (95% confidence
interval 26.9–37.0 mm) (46), and slightly higher by Maksy-
mowych et al using the numeric rating scale of 4.0 cm (24).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The BASFI is a valid measure of physical
function in AS patients and has good discrimination be-

tween groups and interventions. It is simple and easy to
use and score. The tool was designed for use in AS, but can
also be used in the other spondylarthritides.

Caveats and cautions. The BASFI may not be suffi-
ciently sensitive to detect subtle changes in functioning in
the relatively well AS patient, or in trials of physical
therapies.

Clinical usability. Psychometric evaluation supports its
use in a clinical setting.

Research usability. Psychometric evaluation supports
its use in a research setting, being short, easy to complete,
reproducible, and sensitive to change at a group level.

BATH ANKYLOSING SPONDYLITIS GLOBAL
SCORE (BAS-G)

Description

Purpose. To give a global assessment of the well-being
of the person with ankylosing spondylitis (AS) over a
given time period. It was first introduced by Jones et al in
1996 (60).

Content. Two visual analog scales to measure the effect
of AS on the respondent’s well-being, the first estimated
over the last week, the second over the last 6 months.

Number of items. Two items.
Response options/scale. Scale between 0 (none) to 10

(very severe effect).
Endorsements. Endorsed by Assessment of Spondylo-

Arthritis international Society (ASAS).
Examples of use. Relevant references in which instru-

ment has been used.

Practical Application

How to obtain. Available online at http://www.asas-
group.org.

Method of administration. Patient-completed.
Scoring. There are no specific scoring instructions.
Score interpretation. Higher scores reflect a more se-

vere effect of the disease on general well-being.
Respondent burden. Less than a minute required to

complete.
Administrative burden. Minimal.
Translations/adaptations. Few published translations

have been validated; Dutch and Norwegian translations
are available on the ASAS web site.

Psychometric Information

Method of development. Not reported.
Acceptability. Very simple to understand and com-

plete.
Reliability. There is no evidence for internal consis-

tency. Test–retest reliability was good when scores were
repeated after a 24-hour interval (r " 0.84 for 1 week, r "
0.93 for 6 months) in the original study of 329 AS patients
(60), and in patients stable on anti–tumor necrosis factor
treatment over 1 week (r " 0.74, P ! 0.0001) (54).

Validity. Regarding construct validity, the BAS-G cor-
related better with other patient-reported health measures

Measures of Ankylosing Spondylitis S51



(r " 0.73 for Bath Ankylosing Spondylitis Disease Activity
Index and r " 0.30–0.59 for Bath Ankylosing Spondylitis
Functional Index) than it did with objective physical mea-
sures (r " #0.16 for Bath Ankylosing Spondylitis Metrol-
ogy Index).

Ability to detect change. Satisfactory sensitivity to
change was reported, with a mean difference between pre-
and postglobal scores of 1.54, SEM 0.31, P " 0.001 (60).
The minimal clinically important difference from the pa-
tient’s perspective has been reported as 15 mm or 27.5%
with a sensitivity of 0.61 and specificity of 0.74, deter-
mined using receiver operating characteristic curve analy-
ses (44).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The BAS-G is the simplest of the patient-
reported outcome measures in AS and a good indicator of
the patient’s perspective on the overall effect of their
health on well-being. It is appropriate for assessing inter-
ventions aiming to improve overall disease impact, and
likely reflects many constructs that are implicitly relevant
for patients including fatigue, emotions, fears and anxiety,
side effects of medications, and restrictions in social roles.
The BAS-G is easily applied to all spondylarthritis groups.

Caveats and cautions. Being unidimensional, the
BAS-G is entirely reliant on the patient’s perception of
their disease and how it affects the aspects of their life that
are important to them. Patients with similar physical func-
tioning may express the impact of disease differently. The
BAS-G has not been as well evaluated as the other Bath AS
indices.

Clinical usability. The BAS-G is simple to use, simple
to evaluate, and appropriate for use in the clinical setting.

Research usability. There is insufficient psychometric
evidence to support widespread research use.

BATH ANKYLOSING SPONDYLITIS
METROLOGY INDEX (BASMI)

Description

Purpose. To quantify the mobility of the axial skeleton
in ankylosing spondylitis (AS) patients and allow objec-
tive assessment of clinically significant changes in spinal
movement. The BASMI was first published in 1994 (61) as
a 2-point scale, was adapted a year later into a 10-point
scale, and has more recently been proposed and validated
as a linear construct (62).

Content. Clinical measures of cervical rotation, tragus to
wall distance, lumbar flexion, lumbar side flexion, and
intermalleolar distance.

Number of items. 5 items.
Response options/scale. Each item is scored from 0–10

based on individually defined cut points. Ranges are given
as cervical rotation ($85.0° to "8.5°), tragus to wall (!10
cm to #38 cm), lumbar flexion ($7.0 cm to "0.7 cm),
lumbar side flexion ($20.0 cm to !1.2 cm), and intermal-
leolar distance (#120 cm to !30 cm).

Endorsements. Endorsed by the Assessment of Spondy-
loArthritis international Society (ASAS).

Examples of use. The BASMI is included in the ASAS
core sets as the preferred measure of spinal mobility. It has
been used in clinical trials of anti–tumor necrosis factor
agents in AS patients (63,26), and more recently was the
outcome measure used to show that spinal mobility is
determined by both spinal inflammation and by structural
damage (64).

Practical Application

How to obtain. The BASMI10 is available at http://
www.asif.rheumanet.org/basmi-10-e.pdf, and the linear
version is available at http://www.asif.rheumanet.org/
basmi-lin-e.pdf. Translations into Norwegian, German,
and Danish are also available at http://www.asas-group.org
and http://www.asif.rheumanet.org/assessment.htm.

Method of administration. Measurements are per-
formed by health care providers who have been trained to
perform the clinical examinations required.

Scoring. In the original instrument (BASMI2) (61), each
continuous assessment was converted into a nominal
score of 0, 1, or 2. The next year a second nominal version
was published (BASMI10) (65), with individual assess-
ments scored between 0 and 10. More recently a linear
version has been proposed (BASMIlin) (62), with scoring
ranges similar to the BASMI10.

Score interpretation. Individual scores are summed for
the BASMI2 or averaged for the BASMI10 to give a final
score between 0 and 10, where a higher score reflects more
significant impairment of spinal mobility. Normative val-
ues have been published previously (32) using the
BASMI10.

Respondent burden. The BASMI takes %5–10 minutes
to complete, depending on the experience of the clinician.

Administrative burden. Scoring is straightforward and
takes less than a minute to complete.

Translations/adaptations. Multiple languages are avail-
able, including English (61,65), Finnish (66), Portuguese
(67), German, Danish, and Norwegian.

Psychometric Information

Method of development. Measurements were chosen by
a group of rheumatologists, physiotherapists, and research
associates with a special interest in AS, based on an ex-
tensive literature review and clinical experience. The cho-
sen measurements were found to be most reliable and
clinically useful to reflect axial “status.”

Acceptability. The instrument is easily understood and
is published with step-by-step instructions as to how one
should perform the clinical measures. Most of the mea-
sures are easy to carry out, although appropriate measure-
ment of intermalleolar distance can be difficult in a small
clinic room. The BASMI2 does not perform as well as the
BASMI10 or the BASMIlin, scoring lower at the lower end
of the scale and higher at the higher end, with different
magnitude of changes at different ends of the scale. The
BASMI10 and BASMIlin both behave in a more linear fash-

S52 Zochling



ion, making them more suitable for monitoring AS patients
over time (62).

Reliability. Interrater reliability has been shown to be
good; comparisons between 3 physiotherapists revealed
the following: cervical rotation (r " 0.98, P ! 0.001), tragus
to wall (r " 0.99, P ! 0.001), lumbar side flexion (r " 0.94,
P ! 0.001), lumbar flexion as measured by the modified
Schober’s method (r " 0.99, P ! 0.001), and intermalleolar
distance (r " 0.98, P ! 0.001). Intraobserver reliability for
the same 3 physiotherapists on consecutive days showed
similar high values: cervical rotation (r " 0.99, P ! 0.001),
tragus to wall (r " 0.99, P ! 0.001), lumbar side flexion
(r " 0.98, P ! 0.001), lumbar flexion as measured by the
modified Schober’s method (r " 0.99, P ! 0.001), and
intermalleolar distance (r " 0.99, P ! 0.001).

Validity. Content validity is fair, with the initial instru-
ment development based on an extensive literature review
and a panel of clinicians and research associates with a
special interest in AS. Thoracic spinal mobility is under-
represented in this instrument as indicated by the lack of
association between the BASMI and thoraco-abdominal
motion in AS patients (68), and the ASAS group recom-
mends the addition of chest expansion to the core set for
clinical evaluation in AS patients to address this limita-
tion. Regarding construct validity, the BASMI has been
shown to discriminate between patients with and without
radiographic change due to AS (69). The BASMI does not
correlate strongly with changes in functional outcomes as
measured by the Bath Ankylosing Spondylitis Functional
Index (r " 0.44 for BASMI2, r " 0.46 for BASMI10, P !
0.001) (70). Spinal mobility, as measured by the BASMIlin,

correlates with radiographic change as measured by the
Stoke Ankylosing Spondylitis Spine Score (Spearman’s
$ " 0.6) and less strongly with inflammation as measured
on magnetic resonance imaging ($ " 0.3), with both con-
tributing independently to spinal mobility (64). For crite-
rion validity, the comparison between the 5 BASMI mea-
sures and total scores of 20 clinical measurements (total
metrology score) was good (r " 0.92, P ! 0.001).

Ability to detect change. Jenkinson et al (61) reported a
30% improvement in BASMI scores over a 3-week period
of inpatient treatment in 56 patients. Clinimetric proper-
ties of the 3 versions of BASMI were tested in 187 patients
from the Outcomes in Ankylosing Spondylitis Interna-
tional Study, giving calculated Guyatt’s effect sizes of
0.66 for BASMI2, 0.95 for BASMI10, and 1.04 for the
BASMIlin (62).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The BASMI is valid, reproducible, and easy
to perform with minimal training, giving valuable infor-
mation about spinal mobility due to inflammation or struc-
tural damage. It is the measure of choice put forward by
ASAS to measure spinal mobility in clinical trials. It is an
appropriate measure for assessing the effect of interven-
tions in patients with AS and spondylarthritis. On the
strength of our current understanding of these measures,
both the BASMI10 and the BASMIlin perform well for the
assessment of spinal mobility.

Caveats and cautions. The instrument does not assess
thoracic mobility in isolation, and it is recommended that
the BASMI be used in conjunction with chest expansion or
another measure of thoracic mobility for more accurate
assessment of spinal mobility. Many of the earlier pub-
lished studies that refer to the BASMI do not specify if it is
the BASMI2 or the BASMI10 that is being carried out,
which may have implications on the interpretation of re-
sults.

Clinical usability. The BASMI10 and BASMIlin are suf-
ficiently sensitive and reliable for use in clinical practice;
however, the administrative burden of up to 10 minutes to
carry out the physical measures may limit its use in this
setting.

Research usability. The BASMI lends itself well to use
in clinical trials, is sensitive enough to detect change be-
tween treatment groups, and adds important information
not obtained with other outcome measures.

DOUGADOS FUNCTIONAL INDEX (DFI)

Description

Purpose. To assess the functional abilities of persons
with ankylosing spondylitis (AS). The DFI was first pub-
lished as the Ankylosing Spondylitis Functional Index in
1988 (71). A more recent modification uses a 5-point Likert
response scale in place of the original 3-point scale de-
scribed below.

Content. Items cover activities of daily living including
dressing, bathing, standing, climbing stairs, changing po-
sition, bending, doing housework or usual job, coughing or
sneezing, and breathing deeply. Each question begins with
“Can you . . . .”

Number of items. 20.
Response options/scale. The Likert scale is 0 " yes,

with no difficulty; 1 " yes, but with difficulty; and 2 "
impossible to do. Item scores are added to give a total
functional index.

Endorsements. Endorsed by the Assessment of Spondy-
loArthritis international Society as an alternative to the
Bath Ankylosing Spondylitis Functional Index (BASFI) for
measuring the core concept of physical function in AS.

Examples of use. The DFI continues to be used to mea-
sure physical function in studies of disease outcome (72)
and to measure change in physical function due to treat-
ment with antiinflammatory drugs in randomized con-
trolled trials (57,73).

Practical Application

How to obtain. French, Finnish, and Russian versions
are available online at www.asas-group.org.

Method of administration. Self-report questionnaire.
Scoring. The individual scores for each item are

summed for a final index score.
Score interpretation. Score ranges from 0–40, with

higher values reflecting higher functional impairment
(worse physical functioning).

Respondent burden. Time to complete not given. Con-
siderably longer than the BASFI.
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Administrative burden. Hand-scored, time to score
minimal.

Translations/adaptations. The original French version
has been translated into multiple languages including Eng-
lish, German (74), Italian (75), Spanish (40) and Turkish
(76). The DFI has been used (but not validated) in other
spondylarthritis subgroups including reactive arthritis and
psoriatic arthritis patients.

Psychometric Information

Method of development. Items were generated in an
expert group of 3 rheumatologists experienced in the man-
agement of patients with AS. Patients were not involved in
the development process. Preliminary component analysis
was used to refine items.

Acceptability. The questions are easily understandable.
There is clustering at the low (normal) end of the scale,
and the response “yes, but with difficulty” covers a very
wide range of functional restriction.

Reliability. Cronbach’s alpha was not given. Interrater
reliability has been reported as high between 2 indepen-
dent observers (rheumatologists, not patient-scored) with
an intraclass correlation coefficient (ICC) of 0.99. Intrarater
reliability of an independent observer scoring the index on
2 occasions 1 week apart gave an ICC of 0.86. Test–retest
reliability was good when scores were repeated after a
24-hour interval (r " 0.96, P ! 0.001) in inpatients with
AS (47).

Validity. Regarding content validity, the initial item
pool was generated by 3 rheumatologists and refined using
principal component analysis. Regarding construct valid-
ity, the DFI discriminates between AS inpatients and out-
patients (47), AS patients with high and low disease activ-
ity (77), and AS smokers and nonsmokers (78). The DFI is
highly correlated with the BASFI (Spearman’s correlation
coefficient 0.89) (35), and moderately correlated with the
Health Assessment Questionnaire (HAQ) disability index
(r " 0.66), the HAQ for the Spondylarthropathies (r " 64),
and the Arthritis Impact Measurement Scales 2 (r " 0.55)
(79). Correlations are less strong with patient-reported dis-
ease activity (r " 0.32), physician-reported disease activity
(r " 0.36) (35), or physical limitations (including cervical
rotation, r " #0.23; Schober’s test, r " #0.13) (79). Crite-
rion validity was assessed using a multiple regression
model, including the DFI score, and clinically measured
morning stiffness, number of nocturnal awakenings, chest
expansion, Schober’s test, hand-ground distance, self-
physiotherapy, and pain. The correlation coefficient be-
tween the independent variables and the functional index
(dependent variable) was R2 " 0.41.

Ability to detect change. Responsiveness statistics for
the DFI include an effect size (ES) of 0.30 (moderate) and
standardized response mean (SRM) of 0.33 for improve-
ment, and an ES of 0.47 and SRM of 0.59 for deterioration
(51).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The DFI is a valid instrument for measuring
physical functioning in AS and is responsive to change. It

is most appropriate in patients with predominantly axial
involvement.

Caveats and cautions. The concepts included in the DFI
are centered on axial and large joint functioning, which
may limit its use in individuals with significant peripheral
joint or extraarticular involvement. There is a significant
floor effect with clustering of responses toward the lower
end of the scale, and the 3-response Likert scale is overly
simplistic to capture subtle changes in functioning.

Clinical usability. There is insufficient evidence to sup-
port the use of the DFI for clinical practice. The time
required to complete the measure may limit clinical use.

Research usability. The DFI is an appropriate measure
for research use; however, respondent burden may limit its
feasibility. Shorter, equally valid instruments (e.g., the
BASFI) are likely to be favored in this setting.

HEALTH ASSESSMENT QUESTIONNAIRE FOR
THE SPONDYLARTHROPATHIES (HAQ-S)

Description

Purpose. To assess the physical functioning of an indi-
vidual with ankylosing spondylitis (AS). The HAQ-S was
adapted from the original HAQ in 1990, incorporating
issues of physical functioning and impairment specific to
patients with AS (80).

Content. The measure includes items concerning dress-
ing, arising, eating, walking, hygiene, reaching, gripping,
and errands and chores taken from the disability index (DI)
of the HAQ (81), and an additional 5 specific items con-
cerning neck function and static posture (driving a car,
using a rear-vision mirror, carrying heavy groceries, sitting
for long periods, and working at a desk).

Number of items. There are 25 items (20 from the
HAQ-DI and 5 unique to the HAQ-S).

Response options/scale. Responses are 0 " able to do
with no difficulty; 1 " able to do with some difficulty; 2 "
able to do with much difficulty; and 3 " unable to do. The
final score range is 0–3.

Endorsements. No formal endorsements.

Practical Application

How to obtain. The original, more generic HAQ and its
shorter form, the HAQ-DI, are available at http://aramis.
stanford.edu/HAQ.html. The 5 extra questions are out-
lined in the original HAQ-S manuscript (80).

Method of administration. Self-report questionnaire.
Scoring. The responses are hand-scored, and the 10 in-

dividual subscale scores are averaged to give a summary
HAQ-S score.

Score interpretation. The range of the final calculated
summary score is 0–3, where a higher score indicates
higher impairment or worse function.

Respondent burden. Time to complete is not given.
Normative values are available for the original HAQ-DI
(82), but not for the spondylarthritis-specific instrument.

Administrative burden. Minimal time is required for
scoring.
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Translations/adaptations. Multiple translations of the
original English version are available, including Dutch
(83,84), Finnish (85), Spanish (86), Brazilian-Portuguese
(87), and Turkish (88). The HAQ-S has also been used to
assess functioning in patients with psoriatic arthritis (7).

Psychometric Information

Method of development. The existing HAQ-DI was
adapted for use in spondylarthritis patients by adding 5
disease-specific items, determined by the investigators
(methods not given).

Acceptability. The instrument is readable and under-
standable. There is a floor effect with score clustering at
the normal (0) end of the scale described.

Reliability. Test–retest showed stability between time 1
and time 3, with Pearson’s correlation coefficient given as
r " 0.92.

Validity. For content validity, the original HAQ was felt
to show good face validity related to the difficulties with
activities of daily living reported by a group of 300 British
AS patients (80,89). Additional spondylitis-specific items
were developed by the investigators. Regarding construct
validity, the HAQ-S is highly correlated with the original
HAQ-DI (Spearman’s correlation coefficient 0.96), and
moderately correlated with other measures of physical
functioning, the Dougados Functional Index (r " 0.64) and
the generic instrument, Arthritis Impact Measurement
Scales (r " 0.80) (79). For criterion validity, correlations
are less strong with physical limitations (including cervi-
cal rotation, r " #0.50; Schober’s test, r " #0.36) (79).

Ability to detect change. Responsiveness statistics for
the HAQ-S show an effect size (ES) of 0.20 (moderate) and
standardized response mean (SRM) of 0.28 for improve-
ment, and an ES of 0.28 and SRM of 0.72 for deterioration
(51) in a cohort of AS patients treated with nonsteroidal
antiinflammatory drugs.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The instrument measures aspects of physical
function and impairments in activities of daily living in
patients with AS. It is sensitive in early disease as well as
in advanced disease. It can be applied to all the spondy-
larthritides (not only AS patients).

Caveats and cautions. The HAQ-S is longer than other
disease-specific measures of physical functioning and
does not perform a great deal better than the alternatives.
Information relating to minimum clinically important dif-
ference, relevant cut offs and patient acceptable symptom
state is lacking.

Clinical usability. There is insufficient evidence to sup-
port the use of the HAQ-S in individual patient care.
Respondent burden may also limit clinical use.

Research usability. There is good evidence to support
the use of the HAQ-S for research use, as a valid easily
administered tool to measure physical function.
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